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PRECISIONAIRE GAGES 


The range of dimensions and position relationships which can 
be measured quickly and precisely by Precisionaire Gages is 
almost limitless. In fact, some such measurements are possible 
otherwise only by elaborate auxiliary equipment in a well 
equipped laboratory to obtain the same degree of accuracy. 
Illustrated here are typical Precisionaire applications in which 
deviations have been exaggerated for greater clarity. 


Precisionaires are the only gages which offer the combined 
advantages of greater linear scale length, amplifications of less 
than 1,000 up to more than 100,000 to 1, and instantaneous 
accurate reading regardless of the distance between the gaging 
element and the base instrument. 


“If it can be gaged by air, it can be gaged best by Precisionaire.” 
Write for Precisionaire Application Book— 
or call your S Representative. 


Dayton 1, Ohio, U.S.A 
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& G BOCK PO. SCOPE PRODUCTIVITY AND QUALITY CONTROL 
staweare Pee 


to or of enderd expectency: eppeering on the ed portion below stenderd 


THE QUALITY INDEX 


SIZES PRICES No. Form Size 100 $00 


Quality Index. $1.50 $ 6.00 


3.00 12.00 
3.50 14.00 
3.50 14.00 


each 50c 


The Quality Index is adupt- 


able with any type of control chart 


R. G. BOCK P. Q. SCOPE provides for (1) measuring (2) recording (3) signaling productivity and or 
the statistical quality level of a process. Exercises an added alerting influence upon operating person- 
nel by bringing below standard performance into focus for corrective action, while a job is running. 


Order direct from R. G. BOCK ENGINEERS ¢ INDUSTRIAL MANAGEMENT 
Lincoln National Bank Building * 1951 Irving Park Road «+ Chicago 13, Iilinois 
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Adaptable Foundation 
for Countless 


TYPICAL APPLICATIONS 


— — 
> 

Special goging fixture made by Brown & 

Sharpe for inspecting dimensions, side 

porallelism and side squoreness of cutter 

blades. Employs 4 Gage Head Cartridges 


. used with Amplifiers. Amp! fier 


Special gaging fixture 
by Brown & Shorpe, permits gaging of 
meter valve plate flatness to ° 
wher used with Brown & Shorpe 


Custom mode fixture, 
employing Brown & 
Sharpe Gage Head Cart 
ridge ond one Ampli 
fier, measures mojor ord 
minor 1D of tapered 
bores; indicates internal 
engle accuracy 


custom made 


Brown & Sharpe Gage Head Cartridge and Electronic Amplifier 


Here's a really practical basis for versatile precision 
gaging equipment at reasonable cost. 

The Brown & Sharpe Gage Head Cartridge and Elec- 
tronic Amplifier provide accurate gaging, with direct- 
reading indications, in units of .0OOL” to .00001". Simple 
jigs or fixtures to hold the cartridge for many special 
gaging jobs can easily be built in your own plant. By 
shifting the same cartridge among a number of fixtures, 
you can do precision gaging of practically any length, 
diameter, or other dimension — with minimum invest- 
ment in equipment. 


Visit Booth No. 1435 
A. $. T. E. Show, Chicago. 


Both the Gage Head Cartridge and the Electronic 
Amplifier are built for severe service conditions. The 
dustproof, moisture-proof cartridge can be safely ex- 
posed to abrasives or coolant. Write for complete litera- 
ture on this multi-use precision gaging equipment. 
Brown & Sharpe Mfg. Co., Providence 1, R. I., U.S.A. 


WE URGE BUYING THROUGH THE DISTRIBUTOR 


Brown & Sharpe 
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MIDDLE ATLANTIC REGIONAL 
CONFERENCE 


The 1952 Middle Atlantic Regional 
Conference will be held at the Hotel 
Statler in New York City on Friday 
and Saturday, March 28-29, 1952 
Full program details may be ob- 
tained from 
Thomas A. Budne 
Chairman, Publicity Committee 
E. R. Squibb & Sons 
New Brunswick, N. J 
In broad outline, the program con- 
sists of twelve panel sessions, three 
running concurrently in each half- 
day. and two luncheon sessions. The 
Friday luncheon session will feature 
“Quality Control—Its Possibilities”, 
by Wade R. Weaver, President, 
\SQC. At the Saturday luncheon, 
Mr. George F. Smith, President of 
Johnson & Johnson. will speak on 
Quality Control—A Management 
Opportunity” 
Each panel session will feature 
from two to three experienced 
speakers presenting various phases 
of the general theme for that par- 
ticular panel. Panel themes are as 
follows, in chronological order be- 
ginning with Friday morning 
Panel A: Basic Concepts of Quality 
Control 

Panel B: How to Introduce Quality 
Control 

Panel C: Small Parts Manufacture 

Panel D: Vendor Relations with the 
Ay med Forces 

Panel E: Chemical Process Control 

Panel F: Statistical Techniques in 
Research and Development 

Panel G: Pharmaceutical and Chem- 
ical Controls 

Panel H: Quality Control in the 
Electronics Ir dustry 

Panel I: New and Useful Techniques 

Panel J: Applications to Business 
Operations 

Panel K: Administration of Quality 
Control 

Panel L Applications of Statistical 
Quality Control 

The themes characterizing these 
twelve panel sessions will be ex- 
panded by a total of 26 separate 
papers handled by a total of 31 in- 
dividual speakers. A bound copy of 


papers presented on this progran 


will be available for sal 
NOTICE 
The films reviewed in the January 
1952 issue are available through 
Earl J. McGrath, Commissioner 
U. S. Office of Education 


3rd & Independence Ave., S\W 
Washington 25, D. C 
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*...and the part is inspected! 


It’s the fastest thread gaging method ever devised 


Nothing has ever before been offered that equals the inspection speed ob- 
tainable with this power thread gage. Just give a slight push on the handle 
— the gage is screwed into the work at four revolutions per second. Then re- 
verse the pressure — the drive is immediately disengaged or the direction 
of revolution reversed. 

Inspection is fast! .. . easy! . . . accurate! And at the end of the day the 
operator is still alert and fresh . . . yet frequently more than four times as 
many parts have been accurately checked as ever before. 

It will pay you to write today for more information on this Taft-Peirce 
Power Thread Gaging Unit. 


THE TAFT-PEIRCE MANUFACTURING COMPANY, WOONSOCKET, R. I. 
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ATTRIBUTES 


QUALITY 


CONTROL 


VARIABLES 


External screw threads 
And related specifications — 


squareness and concentricity 


Production and inspection control 


statistical or standard 
Attribute or variables sampling 
plans, control charts, 


and 100% inspection. 


The proper gage to fit your 
system and provide top results 
with ease of operation 


and minimum maintenance. 


OHNS 


ON GAGE COMPANY 


BLOOMFIELD, CONN. U.S.A, 
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PROGRAM NOTES 


Sixth Annual Convention 


American Society for Quality Control 


Onondaga County War Memorial Auditorium, Syracuse, New York 


Thursday, Friday, Saturday—May 22, 23, 24, 1952 


N ORDER to provide as concise a picture as possible 
of the Sixth Annual ASQC Convention, the program 
schedule as set up to date is presented briefly below 
Following the program outline there is included as much 
additional information as is available at this writing 
POINTS OF INTEREST 
Headquarters—War Memorial Auditorium 
Exhibit Area—Lower Floor, War Memorial Audi- 
torium 
Technical Sessions--War Memorial Auditorium 
Three Luncheons and Banaquet—Lower Floor, War 
Memorial Auditorium 
Information Desks—War Memorial Auditorium and 
Hotels Syracuse and Onondaga 
EVENTS OF INTEREST 
THURSDAY 


Registration—8:30 to 10:30 AM—West Entrance, 
War Memorial Auditorium 
Exhibits—9.00 AM to 6:00 PM 
Opening Assembly—11: 00 to 12:00 AM—Main Audi- 
torium 
DR. W. R. G. BAKER— Vice-President and Gen- 
eral Manager, Electronics Division, General Elec- 
tric Company 
Luncheon—12:15 PM—Announcements 
Ladies Program—A tour of local manufacturing 
establishments 
Educational Sessions—2:00 to 5:00 PM 
Technical Sessions—2:00 to 4:00 PM 
Annual Meeting of ASQC—4:05 PM—Auditorium 
3rd Floor North 
Annual Ba nquet 6:15 PM ASQC Program 
Committee Meetings—9:30 to 11:30 PM—Hotels 
Editorial Board Onondaga Hotel 
Auditing Committee Syracuse Hotel 
Publicity Committee Onondaga Hotel 
Textile Committee Onondaga Hotel 
Technical Committee 


Chairmen Syracuse Hotel 


FRIDAY 


Committee Meetings—8: 00 to 10:00 AM—-Hotels and 
Auditorium 
Shewhart Medal 

Committee 
Automotive 
Committee Onondaga Hotel 
Chemical Committee Auditorium 
General Committee 
Chairmen Syracuse Hotel 
Exhibits—9:00 AM to 6:00 PM 


Syracuse Hotel 
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Educational Sessions——9: 00 to 12:00 AM. 3:00 to 5.00 
PM 
Technical Sessions—10: 00 to 12:00 AM. 3:00 to 5:00 
PM 
Lu ncheon 12 15 PM 
Ladies Program Luncheon in one of the area’s 
noted restaurants 
Electronics Trade Meeting—-5: 00 to 7:00 PM~— Audi- 
torium—All those connected with the Electron- 
ics Field 
Committee Meetings—5: 00 to 7:00 PM— Auditorium 
Examining Committee 
Convention Committee 
Aircraft Committee 
Standards Committee 
Education Committee 
Social Evening—9%: 00 to 12:00 PM—Hotel Syracuse 


SATURDAY 


Committee Meetings—-8:00 AM to 9:30 AM-—Hotels 
Section 
Representative Syracuse Hotel 
Membership 
Committee 
Program Committee 
Technical Societies 
Brumbaugl! Award 
Committee Syracuse Hotel 
Exhibits—9: 00 AM to 5:00 PM 
Educational Sessions 9:00 to 12:00 AM 
Technical Sessions—9: 30 to 11:30 AM 
Luncheon Noon M: Hugo Weissbrodt Works 
Manager, Fort Wayne Works, International 
Harveste! Company ‘Quality Control, The Key 
to Improved Employee Relations 
Board of Directors Meeting—2:00 PM—Onondaga 
Hotel 
Convention Closing—5:00 PM 


Onondaga Hotel 
Onondaga Hotel 
Onondaga Hotel 


EDUCATIONAL PROGRAM 


The marked success of the training program in 
Cleveland was so great that a similar course will be 
repeated on this year’s program. The instructors will 
again be Messrs. Arthur Bender and George McDermott 
Delco-Remy Division of General Motors Corporation 
who handled last year’s course. In addition, the instruc- 
tion staff will include the services of Mr. Edward Oakley 
of the General Motors Institute 

The course will offer eleven hours of instruction in 
the basic tools of SQC, covering such topics as concepts 
of variation, average and range charts, fraction defec- 
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tive, and number of defects charts. Acceptance sampling 
will not be covered in this course. The materia! will be 
presented in such a manner that trainees need not pos- 
sess a formal statistical background in order to profit 
from the instruction 


TECHNICAL SESSIONS 


The names of the speakers who will offer us of the 
fruit of their labors, and the titles of the papers they 
will present, are listed below As may be seen, these 
include some of the foremost names and topics in the 
statistical quality control field 

THURSDAY 

CARL A. BENNETT. Chief Statistician, General 
Electric Company, Richland, Washington. “Statistical 
Approac h to Chemical Processing Problems’ 

THOMAS A. BUDNE, Control Statistician, Quality 
Control Division, E. R. Squibb & Sons. “The Error in 
Measurement 

MR. FAY CARLSON, Supervisor of Statistical 
Methods, Sundstrand Machine Tool Company. “A Sur- 
vey of the Application of M 1-Std-105A in the Aircraft 
and Associated Industries 

FRANK E. GRUBBS, Chief, Surveillance Branch 
Ballistic Research Laboratory Aberdeen Proving 
Ground “Some Examples of Statistical Methods im 
irmy Ordnance 

D. S. HAMBY, Assistant Professor, School of Tex- 
tiles, North Carolina State College Quality Control in 
Staple Fiber Manufactur ng Processes 

ORRIN W. HITCHCOCK, Quality Manager, Scin- 
tilla Magneto Division, Bendix Aviation Corporation 
Qual ty Control in Precision Manufacture 

ARCHIE R. JACKSON, Director of Quality Con- 
trol Alle n B Wrisley Con pany A Complete Story ot 
the Operation of a Receiving Department 

DR. JOSEPH M. JURAN, Consulting Management 
Engineer. Dr. Juran and his panel of experts will con- 
duct a forum on the following questions 

A. WHAT IS THE ROLE OF THE QUALITY CON- 
TROL DEPARTMENT WITH RESPECT TO 


1. The Company's Qual uy 
2. Specification of Qual ty 

Vendor Relations 

1. Customer Relations 


» Plant Processes 
6. Inspection 
7 De fect Pre ntior 
8. Statistics 
B. WHAT AR® THE ATTRIBUTES AND QUALJ- 
FICATIONS OF 
l. The Chief of the Quality Control Department 
The Q calit 4 Control Fy qimeer 
Panel Members 
l ERNEST H. ROBINS( IN, Director of Quality Con- 
trol, Johnson & Johnsor 
2, RAYMOND S. SADDORIS, Director of Quality 
A. O. Smith Corporation 
} HUGH M. SMALLWOOD, Research Chemist. U. S 
Rubber Company, General Laboratory 
BERNARD H. LLOYD, Engineering Specialist in 
Statistics, Canadian Industries Limited. “Statistical Ap- 
proach fo Bull San pl ng Proble ms 
H. EARLE MOORE, Chief Inspector McDonnell 
Aircraft Corporation Quality Control Programs in the 
Aircraft Industry 
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AUGUST B. MUNDEL. Chief Engineer, Quality 
Control and Inspection Division, Sonotone Corporation 
(Co-speaker with Ellis Ott.) 

ELLIS R. OTT. Department of Mathematics, Rut- 


gers University. “Narrow-Limit Gages 
JOHN H. REYNOLDS, Technical Control Statis- 
tician, Celanese Corporation of America Controlling 


the Control Laboratories ima Chem cal F ber Manufac ~ 


turing Plant 
FRIDAY MORNING 
CHARLES A BICKING Ordnance Engineer Re- 


search and Development Division, Office of the Chief of 
Ordnance (Army), Department of Defense. “Some Uses 
of Statistics in the Planning of Experimenis 

HOWARD BOLTON, Assistant Superintendent of 
Inspection, Harrison Radiator Division, General Motors 
Corporation “The Use of a Control Chart to Reduce 
Material Consumption 

RICHARD H. EDE, Process Metallurgist, United 
States Steel Company. “Quality Control of Steel Manu- 
facture” 

ALLEN A. EVANS. Quality Control Engineer, In- 
ternational Harvester Company Quality Control and 
Foundry Practice 

ENOCH B. FERRELL, Switching Research Engi- 
neer, Bell Telephone Laboratories. “Control Charts 
Using Mid-Ranges and Medians 

EDWIN C. HARRINGTON, JR.. Manager of Indus- 
trial Statistics, Monsanto Chemical Company Increas- 
nq the E fiici« ney and Economy ot Exper mentatior 

PROF. JOHN HENRY, Department of Mechanical 
Engineering, University of Illinois A Survey and 
Evaluation of Types of Quality Control Education 

M. E. KING, Engineer, Quality Control Division 
Bureau of Ordnance. Navy Department. “Vendor Cer- 
tification by Established Standards 

CAPTAIN B. L. LUBELSKY. US.N.. Assistant 
Director Quality Control Division. Bureau of Naval 
Ordnance. “The Navy's Position” (MIL-STD-105A4) 

AUGUST B. MUNDEL, Chief Engineer. Quality 
Control Division, Sonotone Corporation. Panel Membe: 
mn “Vendor Certification 

PROF. EDWIN G. OLDS. Department of Mathe- 
matics Carnegie Institute ol Technology The Need 
for Statistical Q: ality Control in Eng neering Education 

WILLIAM R. PABST. JR.. Department of the Navy 
Introducing the Pr nciples of MIL-STD-105A 

HARRY G. ROMIG, Quality Manager, Hughes Air- 
craft Company, Division Hughes Tool Company. “Qual- 
ty Control Techniques for Electronic Components 

LEONARD A. SEDER, Chief Quality Control Engi- 
neer, Gillette Safety Razor Company The Technique 
of Preventing Defectives 

JOHN W. W. SULLIVAN, Metallurgist. American 
Iron and Steel Institute Applicability and Inapplic- 
thility of MIL-STD-105A 

CLIFFORD A. WALLACE, Director of Quality 
Control, Eastman Kodak, Camera Works. “The Gage 
Laboratory—Its Equipment and Function to Accomplish 
Precision An Ever-Asce nding Sp ral Toward Perfec- 


tron 
FRIDAY AFTERNOON 
BRIG. GEN. WALTER G. BAIN, USAF, Chief 


Quality Control Division, Air Materiel Command 
Principles of Q5923” 
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Adds new speed, ease and safety 
to your portable grinding jobs 


This new Norton BFR flexible Rejn- 
forced Hub Wheel is sure to step up the 
etliciency of your rtable grinding and 
sanding equipment because: 

It's a fast-cutt 1g wheel .. . thanks 
ALUNDUM* 
abrasive and special resinoid bond. 

It's a time-saving wheel for blend- 
ing in contours and corners because it 
has the necessary flexibility. 

It's a safe, strong wheel because it 
has extra fabric reinforcement molded 
into it. It holds together even if it should 
be accidentally cracked. 


It can't be beat for cutting off small 


to its sharp. durable 


gates and risers and notching big ones, 
smoothing welds and contours, removing 
mold marks and rust prior to painting. 

Team up this new Norton BFR flex- 
ible Reinforced Hub Wheel with the 
heavy-duty Norton BD semi-rigid Hub 
Wheel and you'll multiply the number of 
jobs you can profitably do with your 
portable grinders and sanders. 

Ask your nearby Norton distributor 
about Norton BD and BFR Reinforced 
Hub Wheels. He's listed under “Grind- 
mg Wheels” in your classified telephone 
directory. Or write direct to Norton 
Company, Worcester 6, Mass. 


QUALITY CONTROL—This new 
Reinforced Resinoid Hub Wheel, 
like all Norton grinding wheels, is 
mode by processes which are qual- 
ity controlled to assure quality 
products. 


WNORTON 


ABRASIVES 


-— - 
*Trade Mark @eqg US Pat Of and Foreign Countries 


Ak 
OID 
e 
x 
f | 


due 


IRVING W. BURR, Professor of Mathematics, Pur- 
Iniversity Fundamental Principles of Sequential 


alysis 
PAUL C. CLIFFORD, Professor of Mathematics 
Montclair State Teachers College. “Using Training Con- 
ferences as a Quality Control Catalyst 

DANIEL B. DELURY,. Director, Department of 
Mathematical Statistics, Ontario Research Foundation 
Designing Experiments to Isolate Sources of Variation 

ROBERT B. GRIFFITH, Quality Control Manage: 
Bossert Company, Division of Timken-Detroit Axle 
Company Quality Control Means Less Salvage and 


STEPHEN HARRISON, Biometrician, Research 
Laboratories Kraft Foods Company The Use of Sta- 
Food Processing 

HOWARD L. JONES, General Superintendent of 
Statistics, Illinois Bell Telephone Company. “Some 
Problems in Sampling Accounting Records 

NELSON G. MEAGLEY, Manager, Statistical Qual- 
ty Control, Willys-Overland Motors Engineering the 
Inspection of Manufacturing Processes 

WALTER S. OLIVER, Quality Manager, Detroit 
Gear, Division Borg-Warner Corporation. “Statistical 
Que lity Control in Relation to Engineering 

DAVID R. PERYAM, Chief, Acceptance Division, 
Food Laboratories Quartermaste! Food and Container 
Institute Perception, Preference, Judgment-——Cues to 
Food Q cality 

A. C. ROSANDER, Statistical Division, Bureau of 
Internal Revenue, U. S. Treasury Department. “Prob- 
tu Statistics Applied to Control of Tax-Return 


J. H. SIDEBOTTOM., Chairman, Aircraft Industries 
Association Industry's Side of Mil-Std-Q5923 

H. E. THOMPSON, Manager of Quality Control 
Anaconda Wire and Cabl Company Ach eving Qual- 
tu-Mindedness Through Employee Communications 


SATURDAY MORNING 


J. N. BERRETONI, J. N. Berretoni and Associates 
mtrolling Q lity During Manufacture of Small Lots 
WILLIAM CUNNINGHAM. Quality Control Engi- 
neer, and JOHN T. MACDOUGALL, Chief Inspector 


Saco-Lowell Shops Applications of Statistical Quality 
Control Machine Shop Manufacturing Textile 
Machinery 


ROBERT CURRIE, Assistant Manager, Analysis 
Department, Quality Control, Manufacturing Staff, Ford 
Motor Company The Ford Program for Vendor Cer- 
tification of Quality Level 

GEORGE L. DIGGLES. Electrical Testing Labora- 


tori E ly Development of the Statistical Method of 
Sampling in Industry 
WYATT H. LEWIS. Quality Control Engineer, Gen- 
eral Electric Company Special Applications for Con- 
Charts 


PAUL J. MUNDIE, Partner. Humber and Mundie 
The Human Factor in Quality Control 

CARL E. NOBLE. Superintendent of Customer 
Acceptance Laboratories, Kimberly-Clark Corporation 
Statistical Cost Control in the Paper Industry’ 

WARREN R. PURCELL. Quality Control Manager 


Brown Company. “The Qual ty Control Eng neer in the 


Pulp tna Paper Indust? / 


TRUMAN W. READ, Assistant to Chief Inspector 
Technical, Hamilton Standard, Division, United Aircraft 
Corporation. “The Continuous Lot Plot Plan” 

EDWARD A. REYNOLDS. Quality Manager, 
Conmar Products Corporation. “Methods of Company 
Training for Quality Engineers and Supervisors” 

DORIAN SHAININ, Chief Inspector, Hamilton 
Standard, Division, United Aircraft. Corporation. “Vosp 

A New Invention for Averaging Out Human Opinion 
in Visual Inspection’ 

J. FREDERICK VERIGAN, Quality Control Engi- 
neer, Atlas Powder Company The Operator is In- 
terested” 

J. PHILIP WORTH, Chief Inspector, Electrolux 
Corporation. “Consumer-Vendor Relations 

Although you will find material of interest every 
day some of you may not be able to attend the sessions 
on all three days. Therefore, there is apperded below a 
list of times when subjects of interest to a particula: 
group will be discussed. If you cannot find a pertinent 
cross-reference in the list of speakers and papers given 
above, it means that the information is not available at 
the moment. However, the subject will be covered at the 
time indicated, and a complete listing is given in the 
convention brochure 


Aircraft and Aircraft Industries—Thurs., Fri.. PM 

Armed Forces and Procurement—Thurs., Fri.. AM 
PM 

Automotive—Friday PM, Saturday 

Chemical—Thursday, Friday AM 

Die Stamping—Friday PM 

Education—Friday AM and PM 

Electronics—Friday AM, Saturday 

Food—Friday PM 

Gauging and Gauge Laboratory—-Friday AM 

General Interest—Thurs., Friday AM—PM, Sat 

Management—Thursday 

Mathematical Statistics—-Friday PM 

Office and Accounting—Friday PM 

Precision Manufacture Thursday Friday PM 

Pulp and Paper—Saturday 

Receiving and In-Process Inspection Thursday, Sat 

Steel Foundry and Fabricating—Friday AM 

Textiles and Textile Machinery—Thursday, Saturday 

Vendor Certification Fr iday AM, Saturday 


In addition to the interesting features of the Techni- 
cal and Educational Programs outlined above, other 
services provided by the convention committee will 
undoubtedly appeal to you. Some of these are discussed 
briefly below 

EXHIBITS—Our exhibitors include several of the 
country’s foremost manufacturers describing their qual- 
ity control experiences, as well as many of the most 
outstanding gauge companies displaying the latest and 
best in gauging equipment 

BOOK BOOTH-—Many of the new treatises in the 
Quality Control field, in a total of sixty different titles 
including most of the older standard texts and hand- 
books, will be available to you at our book booth (#58, 
59, 60), east of the main exhibit area. At least nine of 
your favorite authors will be present at different periods 
during the convention to autograph your purchases or to 
discuss their favorite subjects with you 

LADIES PROGRAM — Ladies are. of course invited 
to come to the convention to take part in the regula: 
sessions. However, if they prefet they are hereby bid 
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Wiss hind of men are the 2500 scientists and engineers of 


Bell Telephone Laboratories? 


They are men of many types, vet they work well together, for 
all have good minds as a foundation. years of study in the funda 
mentals of their science and in the methods of research and design. 
Vital. too. is their teamwork — for without the co-operation of mary 
individuals the products of research and development could never 
he perter ted. 

Above all else these men have “the spirit to adventure. the 
wit to question, and the wisdom to accept and use” 

Such men can develop the world’s finest telephone sv-tem- 
and have done so. 

Perhaps there is a place among them for vou. Write the Emplov- 
ment Director, Bell Telephone Laboratories. New York 14. 


BELL TELEPHONE LABORATORIES 


© EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR 
CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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welcome to the special program set up for their enter- 
tainment. This consists of guided tours, on Thursday 
through some Syracuse factories which manufacture 


items of great interest to the distaff side. On Friday, a 


special luncheon at a famous local establishment is in 


the cards. Transportation will be provided for all sched- 
uled trips. A small fee will be necessary to cover the 


cost of this program 

TRANSACTIONS An attractively bound volum« 
of the technical papers, with full illustrations, awaits you 
at the transactions booth (#2), west of the main exhibit 


area 
SOCIAL EVENING— Everyone is invited to join in 


the fun when formality is put aside on Friday evening 


Entertainment and refreshments until midnight will be 


furnished you for a pittance 
ASQC BOOTH — Officers and representatives of the 


Preview of Convention Exhibits 


BAUSCH & LOMB OPTICAL Jo-Blocks, a complete line of Brown & The ISOMA Instruments exhibited 


Society will welcome your questions and membership 
applications at booths I, R, north of the main exhibit 
area 

CONVENTION BROCHURE-—If you have not al- 
ready received a copy of the brochure, listing all details 
and including a registration blank, or if you desire extra 
copies, please address your inquiry to the secretary of 
your section or to the convention Publicity Chairman, 


Mr. Frank Caplan, J: 
115 Maple Drive 
Camillus, N. Y 


Make use of the registration blank as soon as you 
receive it. both for the convention and for a hotel res 
ervation, First come, first served. Your registration fee 
will be gladly refunded if you notify us in advance that 
you will not be able to attend 


COMPANY Sharpe Precision Tools including the include the Hardness Tester which has 

Booths 13-14 new Brown & Sharpe Line of Microm been developed for the determination of 

The Bausch & Lomb Ortho-Rater is a eters, Permanent Magnet Chucks and Vickers hardness to a high degree of 

precision optical instrument scientifi- other items from the line of Brown & accuracy. ISOMA Tool Makers Micro- 

cally designed for reliable and valid Sharpe Precision Products used exten- scopes are suitable for the inspection of 

measurement of visual skills. As the sively in aiding in the maintenance of very small pieces and incorporate dias- 
basis of the Bausch & Lomb Industrial Quality Control, also, will be on exhibit copical and episcopical lighting 


Vision Service, it has been successfully 


incorporated into the personnel testing COLLINS MICRO-FLAT COMPANY ELLIOTT SERVICE COMPANY 
programs of hundreds of industrial con Booth No. 7 Booth No. 16 
Among t many benefits result ellio -Cos splays ol 
cerns. Among the many be it resu Collins Micro-Flat Company, Los An Elliott “Quality-Cost” Disp : f ' 
w fror his Service have been - deps ‘ntal posting arge small 
geles, California, exhibiting Micro- fepartmenta! p in anc 
in qt it 1d quantity o ro ac ng li to st lat 
crease quality and quanti Flat” black granite surface plates and manulacturi plant stimulate 
om 15 to 2 vercent te ovee al -consciousness 
ducti from to 24 auc stands. Method of checking surface ac- empl quality 
tions in work rejects of up to 50 percent m , Complete bulletin board service to 
curacy with auto-collimation (optical 


ha 


e been recorded Ine 


‘ 
Bausch & Lomb Optical Co., of Roche 2 
Range of sizes p 


cking) will be displayed 


duced is 9” x 12 


ement’s daily 


help strengthen manag 


point of contact with employees by skil- 


ful and colorful poster-presentation of 


ter, N. Y. will demonstrate a complete thru 48° x 120° with accuracies to 50 
group of control and inspection instru millionths. Lee Collins, president, will such subjects requiring plant-wide co 
ments including a Contour Measuring operation as quality workmanship 
Projector, Tool Make Microscope waste elimination and accident preven 
Stereomicroscope, Shop Microscope ; tion. Bulletin boards are furnished in 
Brinell Microscope, Wide Field Tube COSA CORPORATION silver-gray. hammered-tone or greet 
In addition, the ecently announced Booth No. 49 baked ename! finish. Chrome finished 
Balcrometer, a highly precise %" thick The equipment manufactured by the 3-panel display fixture also available for 
ness measuring gauge will be shown bys SIGMA INSTRUMENT CO. includes departmental publicity. Special Service 
E. E. Koch from the Industrial Sale Multi-Dimension Inspection Machines for Textiles 
Department of the Company's Rochester f the fully and semi-automatic type ‘MANAGEMENT INFORMATION 
iffices Supplementing these instru The standard machine exhibited is for Foremen and Supervisors” a weekly 
ments B&L wil yw a full line of read tooled up to inspect nozzles. Standard bulletin covering quality maintenance 
ers and magnifiers for industrial use fixtures are shown to demonstrate the waste and cost reduction, training, hu- 
idaptability of this machine to inspect man relations, safety. Supervisory trair 
BROWN & SHARPE ther parts ing outlines and booklets on similar 
MANUFAC TURING COMPANY The SIGMA Mex hanical Turret Com subjects 
Booth No. 50 parator is a new instrument designed Suggestion System Service including 
On display in the Brown & Sharp for quality control work. It incorporates THINK-Stimulator Displays. bulletins 
booth will be a complete line of Elec 4 comparator head accurate to four and suggestion pat el boxes 
tronic Production Gaging and Inspection millionths of an inch, below which a 
Equipment providing reliable measure- 10-station turret is mounted. The turret ENGINEERS SPECIALTIES DIVISION 
nents electronically in units varying is fitted with ten SIGMA fixtures whict Booths 5-6 
from .0001" to 00001 A new Electronic enable up to ten dimensions to be meas- Gaging by Optical Projection will be 
Caliper Gage recently introduced wil! ured separately demonstrated in Booths 5 and 6 at the 
be on exhibit as we The SIGMA Electrical Gauge-room sixth annual Quality Control Exhibit in 
Representative Johansson Gage Blocks Comparator and SIGMA Electric Signal Syracuse, New York, May 22, 23 and 24 
and Accessori ind displays featuring Gauges are on view 1952 
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and how we can help you 
switch to 


ALTERNATE ALLOY GRADES 


You've probably had trouble getting the alloy steels you've been accustomed 
to running. You've got the headache of choosing the best available alternate 
alloys, plus the headaches of how to machine and heat-treat them. 

That's where we can help... 


Republic 3-Dimension Metallurgical Service combines the experience of your 
metallurgist and your production men with our 3-man team ... the Republic 
Field and Laboratory and Mill Metallurgists. You tell us what you want the 
steel to do . . . we tell you the best available alternate, help you take the 


bugs out of using it. 


In spite of restrictions you can probably switch to one of the many grades 
being made by Republic... world’s largest producer of alloy and stainless steels. 


When may our Republic Field Metallurgist call ? 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES 7 CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


| REPUBLIC 
STEE 


Sa 
3- DIMENSION 


Metallurgical Service 
Other Republic Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 


ar. 

i few words about alloy steel 

a tew words about alloy steels _4 
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This demonstration wil! include actual 
examples of how projection inspection 
methods reduce costs of gaging opera- 
tions 

New applications of Optical Projection 
for quality control and inspection oper- 
ations have recently been developed and 
will be shown to the public for the first 


time 


FEDERAL PRODUCTS 
CORPORATION 
Booth No. 23 
To quote from a letter from Mr. L A 
Hunt of the Sales Promotion and Ad- 
ertising Department 

We will display the work we have 
done in promoting the use of Quality 
Control by statistical methods, what 
we have done in conducting educa- 
tional classes. The subject: publicity 
charts, stationery available for con- 
ducting Quality Control in your plant 
ome case histories and the gages 
which are used in applying Quality 

Control by statistical methods 
Our Quality Control Engineer, Mr 
Clifford Kennedy, will also be present 
to answer questions in regard to prac- 


tical application of the subject 


FORD MOTOR COMPANY 
Booths 36-37 
The Ford Motor Company will exhibit 
examples of Chart Control Techniques 
is applied to the various phases of 
Automotive Manufacturing 
Keynoted will be the Quality Level 
Certification Program, illustrating the 
various steps from initial discussions 
hetween supplier and consumer to final 
certification. This display will include 
forms used in Receiving Inspection and 
ome of the various types of control 
charts used by the company and sup- 
pliers now certified 
Other features will include a Train- 
ing Program display and a series of 
Chart Control Pamphlets, which will be 


ivailable at the exhibit for distribution 


FRIDEN CALCULATING MACHINE 
COMPANY, INC. 
Booth No. 4 
The Friden Fully Automatic Calcula- 


tor, which will be exhibited, is ideally 


ited to quality control calculations 
Automatic accumulation of products and 
Magic Division, exclusive Friden fea- 
tures, facilitate the rapid calculation of 
wverages. The Friden exclusive separate 
multiplying keyboard and control keys 
provide instantaneous, automatic multi 
plication, including automatic dial clear- 


carriage positioning and decimal 


Separate control keys eliminate 


2 need for conditioning the machine 


for accumulative or negative multipli- 


16 


cation. Constant factors can be locked 
on either keyboard, and both are visible 
before calculation 

Magic Division is completely auto- 
matic division, including automatic 
positioning of the carriage and auto- 
matic decimal point. Individual answers 
may be automatically accumulated for a 
grand total 

A positive keyboard lock and individ- 
ual column locks retain a factor set on 
the keyboard and prevent accidental 
depression or release of any key Split 
Dial Clearance and Accumulator locks 
permit two amounts to be registered in 
the upper dials simultaneously and ac- 
cumulated or cleared separately 

The exhibit will be supervised by 
Mr. W. M. Ryder, Manager, Syracuse 
Agency, 114 S. Warren Street, Syracuse, 
N.Y 


GRAHAM-MINTEL 
Booth No. 31 

You will find the exhibit and demon- 
stration of Graham-Mintel electronic 
measuring instruments in Booth 31 at 
the corner of the center aisle 

There will be demonstrations of our 
MICRO-AC electronic micro-compara- 
tor used for checking dimensions di- 
rectly in millionths of an inch. It is 
used for checking gage blocks, master 
gages and the like where extreme sen- 
sitivity and precision are required 

We will also have our INDI-AC elec- 
tronic indicator for general purpose 
gaging with laboratory precision; par- 
ticularly for checking set-ups, runout 
and for surface plate work 

You will also see the PAR-AC elec- 
tronic production gage for fast shop 
gaging with dependable high precision 
A single PAR-AC provides for repeti- 
tive comparator measurements. With 
multiple gage heads, several dimensions 
may be checked in succession using a 
single-meter amplifier, or checked suc- 
cessively in pairs using an amplifier 
with two meters 

A permanent record of all these meas- 
urements may be kept by the use of a 
pen recorder attached to the amplifier 


to give an inked tape record 


JOHNSON GAGE COMPANY 
Booths 24-25 

The Johnson Gage Company exhibit 
is based on the Johnson System of 
Screw-thread Gaging and Quality Con- 
trol. It includes “fixed” type RING and 
SNAP Gages for conventional inspection 
and “attribute” type quality control, and 
“indicating” type Comparators for con- 
ventional inspection and “variable” type 
quality control. The RING-Snap and 
ROLL-Snap Comparators illustrated 
embody the fundamental principles of 


Johnson Gage design for determining 
Secrew-thread Accuracy and Assemble- 
ability. Various special Comparator ap- 
plications are also included that involve 
squareness and concentricity checks 
The Johnson “Setting and Wear-check 
Plug Gages— means for determining de 
gree and type of wear in Thread Gage 


and Comparators—are also exhibited 


JONES & LAMSON MACHINE 
COMPANY 
Booth No. 30 

Two of the more universally used 


Optical! Comparators wi be in opera 
tion at the Jones & Lamson Syracuse 
display in May—the BC-14 and the PC 
14. Both comparison and measurement 
operations will be demonstrated. One 
of them will be on an Ordnance job 
for which the BC-14AA J&L Compara 
tor, or equivalent, has been specified ; 

standard. Large photos and descrip- 
tions of the other nine J&L models wi 

be available as well as a full color 
sound movie on the Comparator. This is 
a brand new film, and tells the complete 
optical Quality Control story, including 
current work being done on both ga 


and steam turbine blade checking 


MAGNAFLUX CORPORATION 
300th No. 1 
Non-Destructive Testing in 
Process Control 
Production Control and process con 
trol depend basically upon economica 
and reliable data on production Varia 
tions as they occur Location of crack 
type defects and control of causes a 
these defects occur is the industrial 
practice demonstrated by Magnaflux 
Corporation. A wide variety of Non 
Destructive Testing methods and equip- 
ment are available for all metals and 
nearly all non-metals, developed and 
made available by Magnaflux Corpora- 

tion 

Magnaflux and Magnaglo for magnet 
metal products; Zyglo for non-magneti 
metals; Partek and 


and fired ceramics. for concrete. for 


flux for “greet 


powdered metals, etc.; these and other 
methods by Magnaflux are more widely 
used in industry than any other Nor 
Destructive Test methods. All are en 
gineered and in operation for in-line 
volume or sampling production inspec- 
tion operations at minimum cost pet 
piece 

Statistical sampling data and Quality 
Control charts as obtained in production 
situations will be shown by Magnaflux 
together with typical defects as located 
Engineering information is supplied or 
the most eff sient inspection practices 


for any defect-locating problem 
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DoALL BLOCKS—fifteen 
standard English and metric 
sets from 6-pieces to 118- f 
pieces. 


NEW DoALL MONOLITE—an 
improved high-intensity He- 
lium light source with mony 
new features. 


DoALL OPTICAL FLATS— 


high quality fused quartz; 
square ond round types up ms 


to 14” diameter. 


ASQC MEMBERS 


A Complete Text on the Use of Gage Blocks, 
Light Wave Measurement Equipment and Statistical 
Sampling for Dimensional Control 


HERE is a new 256-page book that contains complete information 
on the theory and use of Gage Blocks and Accessories, Monolites, 
Optical Flats, Electric Comparator Gages and related equipment for 
precision dimensional measurement. It explains fully the “reading” 
of millionths-of-an-inch with light wave interference bands; shows 
why such accuracy is necessary to control thousandths-inch produc- 
tion tolerances. Also covered are recommended procedures for sta- 
tistical sampling of parts for dimensional control and a discussion 
of mobile inspection systems for checking working gages and parts 
right at the machines in the shop. 

This book is a most valuable reference for the library of any man 
concerned with use of dimensional gaging and control. A copy is 
available without cost to any ASQC member who requests it on his 
company letterhead. Also available in quantity for training and educa- 
tional purposes at $3.50 per cory. Call your local DoALL Sales-Service 
Store or send the coupon to: 


THE DoALL COMPANY . 254 N. Laurel Ave., Des Plaines, Illinois 


DoA 


F THE DoALL COMPANY 


ASK FOR BULLETINS 
Des Plaines, Illinois 


1 would like a free copy of ‘The Science of Precision Measurement'’. 


Tithe 
Company 
Street Address 


City Zone No 
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MARCHANT CALCULATING 
MACHINE COMPANY 


Booths 38-39 


W exhibit two top models in its line 
tully iutomatl ind emi-automatic 
electric calculator the FIGUREMAS- 
IER, with push-button multiplication, 
vutomatic division line-up and other 
feature designed for heavy volume 


firurework; and the FIGUREMATIC 


Ter pu button multiplication at a 
we ce for offices where figurework 
i st wstly of multipli- 
cat problen 
Representative i the Companys 


Syracuse and New York offices will give 


demonstrations of the use of Marchan 
Mar- 


Cak ator severa 
cha “A ‘ illable for itors t 
ope ate i Qu ty Contro or 
ther mathematical problems 
Of particular interest to Quality Cor 
tr et will be demonstrations of 
‘ ew tandard deviatior 
| t the Mar 
lited 
James J. O'S in, Marchant's Syra 
eA Manage “ e in charge 


MONROE CALCULATING MACHINE 
Booths 10-11 
The Monroe booklet entitled “Qual 


( ntreo vA be avaliable 


11 for distribution to all Quality 


The feature attraction of the Monroe 


ex ve will be the Square 
Matic Monroe, the alculator with the 
juari “wk, together wit! 
the Mo egister ma- 
en w en tatistica 
it 

lhe and the exhibit w 
ighout 


M ‘ | t 
jue ‘ erage and range 
quare ea t ple at partial cor 
‘ ‘ root i d rails 

‘ we 
The ex the dire 
tior 
EL Sr General Office Orange 
New Jerse 
D. Manager, Syracuse 


E. L. Maurer. Jr.. Representative 


NATIONAL TOOL COMPANY 


Natior I ( exhibit 
Space N feat the 
Pocke ! i pt Measur 


ing instrument for fast accurate check- 
ing 

Since its introduction two years ago, 
the Pocket Comparator has gained 
steadily in popularity as Quality Con- 
trol divisions of the nation’s foremost 
industries have become aware of the 
instrument's adaptability to more diver- 
sified checking operations 

The Pocket Comparator is manufac- 
tured by Bell and Howell Company, a 
firm whose name is synonymous with 


recision and fine optics 


SHEFFIELD CORPORATION 
Booths 56-57 

Included in the exhibit of the Sheffield 
Corporation, Dayton, Ohio, will be sev- 
eral Precisionaire process control ap- 
plications, indicating types of standard 
tages and comparators, also precision 
measuring instruments for use in the 
gage laboratory and tool room to con- 
trol the gages and instruments actually 
used in process contro 

Of especial interest to quality control 
experts will be the Precisionaire 18 
column gage with an “Airechar to 
check the contour of blades used in jet 
engines. The airfoil of the blade is 
checked at 18 points simultaneously and 
e patterns of the float positions of the 
Airechart indicate not only the con- 


tour of the blade but it position on its 


Toolroom instruments will include a 
Precisionaire Gage Block Checker hav- 
ing an amplificatior ft 100.000 to 1, 


raduated scale being in one-millionths 
f an inch, each millionth being repre- 
er by approximately '«” on the 


ale A Precisionaire Internalchek for 
measuring small diameters down to 
120", Electronic Height Gage. Electronic 
Leadchek, Electronic Internal and Ex 

rnal Measuring Instruments and high 


nplificatio Visual Gages are other 


wr 
Qualifed gage application engineers 
horoughly versed in quality control 


wi ec on hand to counsel with those 


ittending the Expositior 


L. S. STARRETT COMPANY 
Booth No. 28 

The L. S. Starrett Company of Athol 
Massachusetts, manufactures a complete 
ine of Dial Indicators and Dial Gages 
for Production Inspection and Quality 
Control and will display them at the 
6th Annual Convention of ASQC 

Also on display will be many other 
ial to the Quality Control 


Program including Micrometers of all 


items esse! 


types with the new satin chrome finish 
Height Gages, Gear Tooth Vernier Cali- 
pers, Depth Gages, and many other Pre- 
ision Hand Measuring Tools. 


In attendance at Starrett Booth No 
28 in the exhibit area of the Convention 
will be Mr. J. R. Lynch, Factory Repre- 
sentative in the Rochester and Syracuse 
Area: Mr. R. E. Abare, Factory Repre- 
sentative in the Cleveland Area; Mr. R 
E. Brackett, Dial Gage Sales Engineer, 


and several Factory Engineers 


SYLVANIA ELECTRIC 
Booths 45-46 

Sylvania Electric Products Inc. is a 
leading producer of products for light- 
ing and electronics. These products 
include fluorescent and incandescent 
lamps, radio and television tubes, radio 
and television sets, tungsten and chem- 
ical products, small metal parts and 
plastics. As a leader Sylvania must 
maintain the quality of the products 
which made it a leader 

Sylvania s exhibit illustrates the wide 
range of products in its line. It also 
illustrates how these products through 
vertical integration result in close qual- 
ity control from basic materials to fin- 
ished products. Through this vertical 
integration Sylvania is able to maintain 
consistent quality in all of its products 

The exhibit shows component parts of 
tubes, lamps, fixtures and other prod- 
ucts, as well as the finished products 
In the field of research quality control 


has contributed to vertical integration 


by finding new and better methods of 
controlling the quality of the finished 


product through careful control in the 


manufacture of parts 

Shown, too, is a representative group 
of Sylvania factories. In all, Sylvania 
operates over 30 factories in eight states 
Through small, well integrated groups 
of employees, Sylvania is better able to 


offer better working conditions, better 
employee relations with an end result of 
better quality workmanship in the as- 


embly of its product 


TAFT-PEIRCE MANUFACTURING 
COMPANY 
Booth No. 22 

The exhibit of the Taft-Peirce Manu- 
facturing Company will be focused en- 
tirely on quality control equipment, in- 
cluding both time-tested and completely 
new products 

Plain and thread gages of the ring 
plug and snap variety will be shown 
including several of Tungsten Carbide 
ind Norbide Also the famous Taft 
Peirce micrometer plug gage and a se- 
lection of special gages will be on 
display 

The feature of the exhibit will be the 
Air Gage display. In addition to a group 
of standard air snaps, air plugs and air 
rings, with and without hose extensions 
an air-electric device will be operating 
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SIGMA SPEED 


MAULTI-DIMENSION INSPECTION MACHINES 


External 


000 


you want checked, giving us your inspection 
requirements. Our Engine 


COSA 


IN DETROIT AREA contact DETROIT-COSA CORPORATION, 


CORPORATION oe Small Bench Lathes to Large posi: 


405 Lexington Ave., New York 17 


SEE THESE MACHINES IN OPERATION AT COSA'S NEW YORK 
SHOW ROOM OR SEND FOR DESCRIPTIVE LITERATURE. 


16923 James Couzens Highway, Detroit 35, Mich. 


ix 
26 
feed for cl ix dimensions on 
glad to make suitable recommendations. 


continuously to illustrate the unique applied successfully to the checking of plish more rapid inspection of threaded 
very small diameters parts 

The Taft-Peirce “Roto-Chek”, a novel In addition, several gage engineers 
power operated thread gaging unit, will 


be of interest to those anxious to accom- 


translation of no-contact air gaging to 


flashing light indication. A 058" air will be on hand to discuss specific gag- 


plug will show how air gaging can be 


ing problems 


Recent Lot Plot Experiences 
Around the Country" 


DORIAN SHAININ 


Hamilton Standard Division, United Aircraft Corporation 


Electr cal 
The Bristol Company 
Waterbury, Conn 


Perkins Machine & Gear 


( N NOVEMBER 19, 1947 the first public explanation 
Springtield, Mass 


of the details of operation of the Lot Plot plan was 
presented before a meeting of the Boston Society for 


i Quality Control. Interest in the plan has been growing Collins Radio Co Ordnance 

ba steadily. Hamilton Standard has been kind enough to Cedar Rapids, Iowa Frankford Arsenal 

of permit. anyone to copy the form and use the method Crosley Division Philadelphia, Pa 

. The file of copies of such Lot Plot forms sent from the AyCo Mfg. Corp Nebraska Ordnance Plant 
field covers an interesting cross section of industry Fremont, Neb 


Air Conditioning 
York Corp 
York, Pa 


Aircraft 


Boeing Aircraft 
Seattle, Wash 


Chance Vought Aircraft 


Dallas, Texas 
Republic Aviation 
Farmingdale, N. 


Arreraft Accessories 
Bendix Aviation Corp 
Hamilton Division 
Hamilton, Ohio 
Bendix Aviation 
South Bend, Ind 
Pesco Products Diy 
Bedford, Ohio 
Scintilla Magneto Diy 
Sidney, N. Y 


A reratt Eng nes 
Allison Division GMC 
Indianapolis, Ind 

Pratt & Whitney 
East Hartford, Conn 


Willys-Overland Motors 
Toledo, Ohio 


Automotive Accessories 


King Seeley Corp 
Ann Arbor, Mich 


Bearings 
Fafnir Bearing Co 
New Britain, Conn 
New Departure Div.. GMC 
Bristol, Conn 
Torrington Company 
Standard Plant 
Torrington, Conn 


Brushes 


Fuller Brush Co 
Hartford, Conn 


Business Machines 
Hedman Co 
Ch cago ill 
1.B.M. Corp 
Endicott, N Y 
Pitney-Bowes 
Stamford, Con 
Underwood Corp 
Hartford, Conn 
Victor Adding Machine 
Chicago, Ill 


Carpets 
Bigelow-Sanford 


Thompsonville, Conn 


Counters 


Cincinnati, Ohio 

Delco Radio Div... GMC 
Kokomo, Ind 

Hart Mfg. Company 
Hartford, Conn 

Silex Company 
Hartford, Conn 

Wagner Electric Company 
St. Louis. Mo 

Food Machines 


Sanitary Scale Company 


Belvidere, Ill 


Food Packaging 


American Can Co 
New York City 


Governors 


Woodward Gov ernor 


Rockford, Ill 


Hardware 

Allen Mfg. Company 
Hartford, Conn 

Capwell Mfg. Company 
Hartford, Conn 

Lamson & Sessions Co 
Cleveland, Ohio 

Standard Pressed Steel 
Jenkintown, Pa 


Industrial Chains 


Whitney Chain & Mfg 
Hartford, Conn 


Mac hine Shop 


Pens & Pencils 
Esterbrook Pen Co 
Camden, N. J 


Plumbing 

Crane Company 

Chattanooga Div 
Chattanooga, Tenn 


Pottery 

Shenango Pottery Co 
New Castle, Pa 

Pressed Metal Products 

Eversharp Schick 
Bridgeport, Conn 


Scovill Mfg. Co 
Waterbury, Conn 


Public Utilities 
Southern Cal. Gas Co 
Los Angeles, Cal 


Special Machinery 

Torrington Mfg. Co 

Impellor Division 
Torrington, Conn 


Springs 

American Coil Spring 
Muskegon, Mich 

Wm. D. Gibson Co 
Chicago, Il 


International Spring Co 


Deleo-Remy Div GMC Veedor Root Inc Chicago, 
tad ExCello Corporation Raymond Mfg. Co 

i Detroit, Mich Corry, Pa 
: *Paper presented at the Fifth Convention. ASQC, Cleve Inland Mfg. Company Wallace Barnes 

nd. Ohio. May 1951 Omaha, Nebr Bristol, Conn 
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the revolutionary new gage for 
statistical quality control on internal threads 


The P-11 is a portable comparator gage. A pair of segments, one of which 
is movable, quickly engage the mating part being inspected. Variation from 
basic size of P.D., form and lead are shown accumulatively on the dial 
indicator which reads in .0005”. Interchangeable segments inspect all classes 
of internal threads from 5,16” to 5” dia. Descriptive literature on this gage 


and other Bryant thread gages is available by sending the coupon. 


. MAIL THE COUPON TODAY! 
+ BRYANT CHUCKING GRINDER CO., SPRINGFIELD, VT. 
; Please send me illustrated folders giving full informa- 


tion on the Bryant Portable and Bench Thread Gages. 


3 be y A N T Saw NAME TITLE 
Te COMPANY 
CHUCKING GRINDER CO. 
Springfield, Vermont, U. S. A. XN STREET 
STATE 


Bench type goges for 
external or internal 
threads ore available, 
with or without square- 
ness-of-face attachment. 
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Washing Machines 


Dexter Company 
Fairfield, lowa 


Temperature Controls 
Revere Corp. of America 
Wallingford, Conn 


CRITICISMS AND COMMENTS 


All has not been happy with the Lot Plot—it has 
been criticized. It is true that its use at Hamilton 
Standard has been most effective; several hundred Lot 
Plots are being made each week in receiving inspection 
and in the final checking of material fabricated in the 
plant; it is saving over a quarter of a million dollars each 
year in inspection wages compared to the previous 
practice of 100° inspection; and it has cut complaints 
from the assembly floor and from our customers from a 
few each month down to a single one in five years of 
operation. This one complaint was the first instance in 
the release of over 200,000,000 items by the plan. Any 
sampling plan guarantees there is a risk involved. The 
risk is extremely small for the Lot Plot plan but never- 
theless it is there. The tremendous improvement in 
results over those of any 100°7 or multi-hundred percent 
inspection plan is of extreme value to us in the aircraft 
industry where risks must be kept almost to the vanish- 
ing point 

Criticisms of the Lot Plot have fallen into four 
categories 

1. The plan is too tight for most industries 
2. Its mathematical background is not sufficiently 
well established 
3. Several frequency histograms of fifty pieces 
each from the same lot will not show the same 
shape of distribution 
1. The staggered scale employed on the form is 
confusing 
1. It should be explained that the purpose of the Lot Plot 
is not to operate in the manner of conventional 
sampling plans There material of a given percent 
defective will be acceptable a certain percentage of 
the time and will be rejectable a percentage equal to 
100 minus this first percentage in the long run. Also 
the Lot Plot does not involve screening of rejected lots 
in order to achieve an average outgoing quality limit 
Its purpose is to get as accurate a picture of the con- 
dition of the particular lot in question as is humanly 
and practically possible. A measure of how close the 
data come to reflecting the condition of the lot. how 
small the sample error is kept can be seen from the 
“tight” operating characteristic curve (Figure 1) 
After you have this near-accurate picture of the lot 
for each characteristic being checked. then you can use 
judgment for the individual cases to decide the fate of 
the lot. It might be-accepted as is, a certain minimum 
number of usable pieces might be found from the lot 
to be able to continue your assembly operations, or the 
lot might be returned to the manufacturing source 
There its disposition could be scrap, use elsewhere, 01 
a screening in the hope that the number of objection- 
able defective pieces may be reduced to the extent 
that the lot will pass another Lot Plot upon resub- 
mission. It is doubtful that any plant can honestly say 
that by picking one or several levels of AQL’s or 
AOQL’s or lot tolerances for different classes of mate- 
rial, it is operating as economically as possible. The 
multitude of specifications, the changing degree at 
different times of urgency for the use of components, 
the continual shifting of critical values of certain 
specifications, as test and service experience is ob- 
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PROBABILITY OF ACCEPTANCE - 


08 16 20 24 


% DEFECTIVE OF INCOMING MATERIAL 


Figure 1—Operating Characteristic Curve for Lot Plot 
Acceptance Plan, n = 50. 


tained, are all common experiences. These factors 
make it costly to say in advance, for this part or this 
group of specifications, we want to set a limit of so 
much percent defective that we will take in the long 
run; or that for a given defectiveness we will reject 
the lots only a certain fixed percentage of the time in 
the long run. 

Although they are unusual, the irregular distributions 
of certain samples make it quite a chore to establish 


t 


confidence limits, unless you plan to gain nothing 
mathematically from the distribution itself. The 
methods for analyzing such things as skewed distribu- 
tions and those with a kurtosis greater or less than 
plus three were designed to give an estimate of the 
lot limit position in each case that is either so close to 
the true position that it will not affect the disposition 
of the sampled lot, or else it will be in error in a 
conservative direction.' Thus it was possible to bring 
the method of analysis down to where anyone who can 
read a micrometer can be taught in less than a week 
to analyze Lot Plots completely 
3. The shape of the distribution of the sample of 50 items 
will not always reflect the shape of the distribution of 
the lot. The sampling error of the number of items 
found by chance in each of the cells of the distribution 
has only a minor effect on the final results. Close 
control is maintained over the sampling error involved 
in the estimation of the mean and of the standard 
deviation. Noticeable changes in the shape of the 
distributions of samples alter the method of analysis 
employed for each. The result from such samples 
from a single lot should, a very high percentage of the 
time, then be either so close to the lot conditions as 
to have no practical effect on final decisions, or so that 
any errors involved will be in a safe direction 
The staggered scale arrangement has been retained on 
the new Lot Plot form because it correctly shows the 
cell boundaries. These cell boundaries correspond to 
markings on the variable type gage. When properly 
instructed, an inspector will find that he can proceed 
more rapidly and more accurately to enter results on 
the form as falling between the certain cell boundaries 
that he sees on his indicating device as well as on his 


1 The Hamilton Standard Lot Plot Method of Acceptance 
Sampling by Variables July 1950 issue of InpusrrRtat QUALITY 
CONTROL 
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| and Forthcoming 
McGRAW-HILL BOOKS 


SAMPLING INSPECTION BY VARIABLES 
By Acpert H. Bowker and Henry P. Gooner, Stanford University. In Press. 


Presents a comprehensive set of sampling plans for use when inspection of the item 
is by variables and when the lot is to be evaluated in terms of percentage defective. 
The largest part of the book is practic al, giving plans and procedures intended as 
working material for industrial use. while the rest of the text is theoretical, intended 
for mathematicians and statisticians interested in sampling inspection theory and 
practice, 


QUALITY CONTROL HANDBOOK 


kdited by J. Mo Jurax. WeGraw-Hill Industrial Organization and Management 
Series. SOO pages. 


The whole story of quality control presented in a thorough comprehensive form, this 
book provides authoritative answers to questions on any phase of planning or carry 
ing out a quality control program; a basic or advanced review of all phases of the 
quality control function: and quick reference to many formulas, data. record forms 
and other practical information, 


INDUSTRIAL PROCESS CONTROL 
BY STATISTICAL METHODS 


By Jouxn D. Heme. WeGraw-Hill Industrial Organization and Management 
Sertes, 207 pages. 


This new text is concerned with the application of statistical methods to the problems 
of controlling industrial products and processes during manufacture. Emphasis is 
given to the practical and administrative aspects of the subject. Full consideration is 
viven to the graphic presentation, of process data, construction of frequeney histo- 
grams and curves, estimation of factory process distribution, and the design and con 
struction of control charts. 


PRACTICAL DESCRIPTIVE GEOMETRY 
By Hiram FE. Grant, Washington University. Ready in June 


\ significant new text which correlates and integrates theory and practice, rather than 
considering each as a separate entity, this volume uses the direct method. New 
methods to solve a number of fundamentals are included as well as numerous practical 
applications. Designed for greater teachability, this graphic presentation explains 
and illustrates troublesome details. 


Send for copies on approval 
McGRAW -HILL BOOK COMPANY, Ine. 
330 West 42nd Street New York 36, ©. Y. 


MARCH, 1952 


aa 
= 
y 
Sure: 
i 
bys | 
Oy 
FS 
hi 
+ 
| 
e 
‘a 
§ 
| 
by 
» 
Pig 
23 
tan 


HS F-98580 
pate nec'o. HAMILTON STANDARD 
5 LOT PLOT AND QUALITY REVIEW ORDER 
VENDOR XYZ Co, Rocwesren, MY PART NAME PART NO 
PO NO __243524 RS QUANTITY DATE INSP _ 
SPEC 387 20 INSPECTOR SAMPLE SIZE 
LINE 
PLEASE! 
| ASK YOUR OPERATOR TO STUOY THIS 
| |r / DIAGRAM AND -- 
+7 \*8 
(TOOL SETTING, OFE SIZE, WOLD CAVITY, 
= 
__.] © SOwE OF THE ABOVE ARE CHECKED, 
12 LOOK FOR WEXT LOT PLOT TO SEE 
3 YOUR AQUUSTWENTS WERE SUCCESSFUL 
++ 
it | /00 30-6 76 | TELLS wow TO 
| 
ar DISPOSITION EXTENT ATTRIBUTE SAMPLE DATA 
ACCEPT (CO INSP) OK SAMPLE OF _ SHOWS PIECES __ 
QR ACCEPT (HS QR) LOw S°EC 
GOV'T INSPECTOR ma“ 4 


REMARKS- 


Lot Plot form. The new form attempts to make this 


situation clear by showing that the listed values are 


those of the lines. Any piece must give a measurement 


that falls between a pair of lines on the gage. If the 


inspector is in doubt because his pointer is “right on 


the line” he can then enter his reading either above or 


below that line. It will make no practical difference 


to the final results 


IMPROVEMENTS IN THE LOT PLOT FORM 


Other improvements to the form involve the addi- 


on of 
(1) a blank column for actual indicator or gage divi- 
sion markings when applicable, to facilitate the 


entering of results 


(2) notations for vendor coordination: 

(3) the reverse side of the form shows how to keep a 
process in statistical control with a control chart 
an attempt to describe, explain and illustrate the 


use of sum and range charts 


(See Figures 2 and 3.) Sum and average columns are 
eliminated, the calculation of the average now being 
made by the method described below. This method cuts 
about eight minutes from the time to complete the 


inspection 
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Figure 2—Revised Lot Plot Form, 


Face Side of Form 


Cut out the column of plus and minus line values 
from a blank Lot Plot form 

Place this column to cover the line values on the 
Lot Plot so that the zero cell falls opposite the mode 
or longest horizontal row of entries 

Note whether the +1 or — 1 cell contains the most 
readings 

Compare the quantities in these two cells by moving 
the cut column of paper horizontally to the right 
until the smaller of the two compared rows is just 
covered 

Count the remaining uncovered squares in the 
partially covered cell row, multiply this count by 
the cell sign and value, and enter the result at tne 
extreme right side of the grid in that cell row 
Repeat using the +2 and —2 cells, and continue 
until only the zero cell remains 

Total the results algebraically and enter the answer 
opposite “Totals” in the lower right hand section of 
the Plot. 

Multiply this answer by 2 and point off 2 decimal 
places to the left 


Enter this result in the (X —) space 
Point off from the middle of the mode or peak cell 
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SIMPLE PROCESS CONTROL 


USING A SUM AND RANGE CHART 


Example - Process Specifications - Low Limit « 5 1/2 Units, High Limit + 1¢ 1/2 Units 


@ @ 


All control potnts in exampie Controlled condition of con- Control points in example 3 oum 
1 falling within limits indicates tro! points in example 2, withe pe condition 
in narrower limits indicates Nge po no L 
scess Note small- trouble Note that no values yet fell beyond 
er difference values in range Trouble occurred in samples no 28, 29, and 30 with three 


chart which prompted recaicu- individua! values Delow low specification 
lation of control limits 


1) Solid line is average of sum control 


1 Example 2 Exampie 3 
~~ points. For example |. total of 10 sums ~ Gnempie 
~ 
Average of 10 sums + 30 
bee 
Dotted lines are control limits. For | ++ 
a sample of 3 values control limits are + 
ted from solid line a disjance of 44 
at average range ( See(6)) TT 
Example For example |, control limits treet 
are 124+ trom solid line +++ 
See ea 
+ + tH 
J) Sums of 3 values in sampie 
3 
Plotted position of first sum control —~ ++'9) 
pount 1 10611616 = 
TT WT 
Actual item value, such as O11 inch. || t t T 
11 ounce, or potnts of hardness on 
Rockwell scale where 20 Re might be Tillil T 1/2 unit unde: 
considered as zero. Measured | Bt 
Value ts 31 Re + tt T 
3) J TTT + + 
Sums of first two values in sample —{ » 4h FF 4 
Plotted position of first two values is + Boos + + HIG 
10-11 = 22 TTO+ + 
+ t Is process capable of, and set correct- 
Scale of values tttt + TH ttt 
+++ ++ 4+ 
4 + + 
@ va of first item of each sample ——< and 14.3. Thus process limite are 
— measured tHe O Tilt TTT within specification limits of $$ and 
+++ + T TTT 14 5 indicating that process is properly 
@) Dotted tine is control limit for 4 ttt + THT TTT centered Gasser 
3 + 
T TTT T 
Ranges 
4 4 +44 
aw Unheeded warning Operator aid 
4 nothing to correct process (See Gi)) 
4 
8) Difference between ba and ++ } + +4 
— smallest of 3 vaives in a sample 5555 = 
This difference is called the ‘range 5 TIL T 1 T I | 
Plotted position of first range control TTT + TT T T - T 
Tif 
. TT TTT T ry 
Exampie 
Average of 10 ranges equals 
divides "Note I! Items are plotted in order of 
10+ 246 1002 oraduction ( Manufacturing sequence 
IMPORTANT 
A Control limits are boundary lines for sum and range points Let everything alone when al! these points are 
within control limits. Adjust the process or take other corrective action only when a point falls beyond a 
control limit: Dont walt - TAKE ACTION IMMEDIATELY 
B. Control limits are calculated . s noted above only even ten or more sample numbers are available 
Cc. Numbers on] i. and (a) in Domes are always the same for any process provided three -alues are 
used for each sample number 
D. Do not hesitate to write to Hamilton Standard, East Hartiord 8, Conn , Attention D Shainin, Chief Inspector 
if any questions arise or if your problem does not seem to be solved by such a chart 
Figure 3—Back Side of Revised Lot Plot Form 
row the portions of a cell found by step i, in the SUMM.*RY OF EXPERIENCES 


direction corresponding to the sign of the i value, A summary of experiences brings out some of the 


and draw a horizontal line labeled } psychological as well as material benefits of the Lot Plot. 
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General Comments 


Most of the concerns employing the Lot Plot tech- 
nique are pleased with the ease with which the picture 
of each plot can be interpreted by their own inspectors, 
their suppliers, and their customers. Scintilla Magneto 
Division of Bendix Aviation Corporation summed up the 
situation with 

‘Our experience with the Lot Plot method has 

shown that its use has wide application. Because the 
procedure can be easily explained to individuals with 
little or no statistical background, it is a simple matter 
to apply the Lot Plot procedure to a variety of situa- 
tions 

‘When the question is raised as to whether a toler- 

ance can be held or not, the Lot Plot never fails to 
show the true condition existing. The simplicity of the 
procedure with provision for minimum sampling plus 
the graphical and mathematical interpretations make 
an ideal procedure for many types of quality control 


investigations.” 
Economy 


While many had general statements on economy 
the Collins Radio Company reported that the Lot Plot is 
saving it approximately 40°; on direct inspection labor 
cost, and the Victor Adding Machine Company reports a 
savings in labor cost in excess of $20,000 in the first 


year of its operation 


Lot Plot Finds Missing Carpet 


The lengths of Bigelow-Sanford Cushionlok carpet 
rolls are measured by running them on a cylinder and 
noting the number of revolutions. Each roll of carpet is 
so marked. An inventory of the lengths sold and those 
marked on the many rolls in storage fell far short of the 
total length noted on the original production records 
A Lot Plot was made of the rolled out actual lengths of 
50 random rolls at a cost of about $8,000. These were 
plotted as the percentage ‘error of actual minus ticketed 
lengths (from the cylinder) over the actual lengths 
Yes, there was a slippage between the carpet and the 
evlinder that was not appreciated. The Lot Plot enabled 
the company to pick the minimum amount of slippage 
expected in the entire lot and so re-mark the lengths to 
recover $16,800 without the danger of a series of com- 
plaints from customers about short lengths 


Lot Plots at One Plant Control Quality at Another 


The Fuller Brush Company made a Lot Plot of 50 
pitch diameters from a shipment of 494,000 threaded 
pieces. The clear bimodal distribution implied two 
machines set .002 inch apart, each capable of meeting 
specifications The supplier, upon receiving their copy 
of the Lot Plot, confirmed the conclusion and thanked 
the company for the information as to the amount each 
machine had to be reset to make its product acceptable 
The brush company says, “We have been using your 
Lot Plot method for approximately two years and we 
are more and more amazed each day by the accuracy of 
this method and the faith we can place in it.” 

York Corporation's suppliers have expressed appre- 
ciation for the Lot Plot analyses they received. Shown 
clearly was a shipment to shipment increase in the 
current needed to develop the required torque, and 
proof that the cutout time of a motor overload protector 
had a wider distribution at higher winding temperatures 
In turn. York admits that Lot Plots revealed their gages 
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for pressure controls always read 5 p.s.i. higher than 
their vendor's, and their voltmeter for checking relays 
was calibrated with divisions that were entirely too 


coarse 


Production Control 

Lot Plots were not designed to replace control 
charts, but the Scovill Manufacturing Company runs a 
Lot Plot on each 4-hours’ production from each of 10 to 
20 machines of a small brass shell that is made in large 
quantities for numerous customers. Before they in- 
augurated this plan, they were under fire from their 
‘ustomers. There was too much opportunity for periodic 
wauses of extra variation within machines and shifts 
among machines. They immediately got out of trouble 
“Now, and I knock wood, we have been operating since 
September 27th 1949 without a single customer com- 
plaint.” 

Both the Pratt & Whitney Aircraft Division of 
United Aircraft Corp., and the Scintilla Magneto Divi- 
sion of Bendix Aviation Corp., use Lot Plots on suc- 
cessive batches of heat treatment 


At Pratt & Whitney 


1. To maintain a more constant quality assurance with 
a decrease in inspection or checking labor 

2. To accumulate data as an aid in establishing opti- 

mum time, temperature, and equipment conditions 

for different alloys and part numbers 

To provide data as an aid in reviewing troublesome 

specifications with Engineering 

4. To provide a basis for more rational dispositions of 
out-of-specification lots, ie.. correcting entire lot 
instead of sorting the bad from the good and re- 
hardening them 


At Seintilla 


1. To give the heat treaters a score to shoot at 
2. To minimize the amount of inspection 
3. To reduce wear on expensive equipment 

Pratt & Whitney adds, “The results to date have 
been very favorable with an average of 200,000 piece- 
parts being processed monthly.” Scintilla says, “The 
Lot Plot is sometimes a more efficient tool than the 
control chart for some processes. On high speed, short 
run jobs where control charts are difficult to set up and 
administer, the Lot Plot procedure can generally be 
used efficiently.” 

The Wallace Barnes Company, Division of Associ- 
ated Spring Corporation, used a Lot Plot for checking 
out a pilet run on a new item for one of the Arsenals 
The multimodal distribution led to a check with the 
set-up man. He had made an unnecessary change to the 
setting because of the results of his measurements on a 
few pieces 

Willys-Overland Motors, Inc., reports, “We use the 
Lot Plot very extensively for the analysis of operations 
as we can determine out-of-control conditions in a 


manner similar to an X,. R chart.” 


The High Cost of Fixed Ideas 


The Air Impeller Division of The Torrington Manu- 
facturing Company found, with Lot Plots, that “perfect” 
balance of fans is more rare than barely acceptable 
balance, contrary to prior suppositions. It became clear 
that the operator cannot detect unbalence of a magni- 
tude at all less than the natural tolerance and an im- 
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Plug Gage with 
High Visibility 

=COLOR FLASH- 
P 
self-piloting, 
long 

_ As much as 70% to 
80% lighter than 

plug gages 


Regular and Midget 
Models and the 


ultra-efficient 
SUPER SNAP GAGE 
with 
“spherical” pins 


_ A few of many models 


to make your gaging 


better ... easier. 


Sizes and Models 
for all 
applications 


Shockproof Mechanism 
standard on most models 


Preferred 
when once used 


7 sizes 


cover range 


%” to 12%” 


PATENTED 


Quickly, easily, 
economically 
convert AGD 

Adjustable Limit 
Snap Gages 
to Dial Type 


STANDA 
DIAL INDICAT 
DIAL BORE ; 
Ne 
Be Sure Adjustable Limit Sno? Gage 
at 
SHOW 
; Write for Condensed Catalog B , “i 
STANDARD GAGE CO.) Inc. Poughkeepsie, N.Y. 


provement in the balancing equipment was needed 
From their experiences they comment 


“While the conclusions drawn are obvious in retro- 
spect, the fact remains that they were clearly and 
quickly demonstrated by the routine of the Lot Plot 
as compared with the alternative methods of non- 
routine investigation from which conclusions are s« 
often drawn by guesswork 


‘We feel that the most powerful argument for the 
Lot Plot method is that it places in the hands of the 
inspector a means ol determining quantitatively the 
quality of a lot of material by computations usually 
no more complicated than those of a bowling score 
and that in so doing it frees personnel having judg- 
ment and experience for more valuable pursuits. Like 
some theologians who feel that the workings of nature 
are more wonderful to contemplate than the occasional 
miracles, we feel that the routine benefits of Lot Plot 


are more wonderful than its ‘miracles’.” 


The Whitney Chain Company detailed several im- 
portant changes in their operations brought about 
through Lot Plots, and concluded 
things I have reported on would have been corrected 


without the use of the Lot Plot in other shops. But they 


Perhaps some of the 


had been going on here for fifty years more or less and 
I suspect we would have talked about it and done 
nothing for another fifty without the advantage gained 
from the use of the Lot Plot.” 


The checking of 60,000 new gas meters per year by 
Lot Plots is the plan of the Southern California Gas 
Company. One reason they have not gotten out of the 
experimental stage in their use of the plan is a difficulty 
in their own inspection routine disclosed by the Lot Plot 


plottings 


A hexagon punch for making sockets for a small set 
screw was found by a Lot Plot to give acceptable results 
at The Allen Manufacturing Company. The job had 
been held up for lack of tooling and this particular punch 
was among those that had been rejected to customary 


standards 


Versus 100% Inspection 


A heavy rolled wire job at the Wallace Barnes 
Company required 100°, sorting because a small per- 
centage continuously fell outside of one limit. Lot Plots 
located the particular operation that caused the difficulty 
and indicated the amount and type of correction needed 
On their last order for 250,000 parts the Lot Plots showed 
that only 10,000 parts had to be screened 


The Victor Adding Machine Conpany found that 
100", inspection was now no longer necessary on the 
thickness of raw strip steel, since they began to use Lot 
Plots. Also contrary to their specifications for thickness 
of different lots to different tolerance ranges, the steel 
often came in to a larger or much smaller spread. The 
steel is thus classified by the natural tolerance of the lot 
for the manufacture of appropriate parts. The plan has 
also completely eliminated the possibility of over-sized 
material getting into a blanking operation, which often 
causes die breakage. It was proved that under the 100% 
inspection previously used, over-sized stock was over- 


le 
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The Hedman Company echoes with “When buying 
in today’s steel market we sometimes use a Lot Plot to 
determine the suitability of a particular lot of steel when 
a close tolerance on thickness is required.” 


The extremely close tolerance dimensions on valve 
stems and on valve tappet rollers at the Pratt & Whitney 
Division of United Aircraft Corp.. have been checked 
for some time on a daily requirement of over 1,000 
pieces of each part They report “It has been necessary 
to reject occasional lots of these parts based on Lot Plot 
results but no assembly difficulties or field service 
troubles have been reported since the plan was placed 
in operation. Formerly, 100°; inspection was required 
for each of these drawing requirements: therefore, the 
reduction in inspection time has been very substantial.” 


Versus Attribute Sampling 


The Esterbrook Pen Company reports “There are 
several items that we purchase in large quantities which 
when sampled by attributes require a sample of 750 
pieces. We now use a sample of 50 using the Lot Plot, 
and when the sample is rejectable. estimate the per- 
A decision is then made as to 
As I said once 


centage not acceptable 
acceptance or rejection of the shipment 
before—the damn thing really works! Besides economy 
the accuracy of sampling by Lot Plot is just as accurate 
as by attributes if not more so.” 


The Allison Division of General Motors Corp. ran 
instruction sessions on statistical quality control fo 
some of their employees and used a lot of 1,000 pieces, 
with carefully measured and recorded diameters, as a 
lot from which to draw test samples. The action of 
single, double, sequential, and Lot Plot sampling was 
compared. The study included the amount of informa- 
tion obtained with regard to the true condition of the 
lot and the protection available by each method. Allison 
concludes its interesting story with “The results of the 
Lot Plot chart were amazing. Those who had accepted 
it during the previous session were now willing to 
accept it with even greater assurance. The two who had 
been skeptical readily admitted that here was a tech- 
nique that would be very beneficial to the Inspection 
Departments. The group was advised that they could 
not expect the accuracy found in the example each time 
the technique was used. However, if properly used, they 
could expect it to give more revealing information than 
could be obtained from any single. double, or sequential 
sampling plan.” 


A Happy Accident 


Some time ago an attempt was made to demonstrate 
to the Management of the Underwood Corporation the 
dependability of this technique. A Lot Plot was made 
from a lot of 25,190 pieces. The charts which are part of 
the Lot Plot method predicted from the plot that the lot 
would contain 10°, defective parts. The result of the 
subsequent 100°, sorting proved there was, in fact. 
exactly 10° or 2,519 parts defective. Their Chief 
Inspector adds “It so happened that this particular 
sampling was performed under controlled conditions.” 


More conservatively, the Delco-Remy Division of 
General Motors Corp., announces, “The actual numbe1 
of defective pieces found in rejected lots after screening 
has always been very close to the percentage outside 
specification limits shown on our Lot Plot Charts.” 
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PICTORIAL 


YOUR INTERNAL Q9-C PUBLICITY PROGRAM CAN BE MADE MORE 


EFFECTIVE -— 


ATTRACTIVE 


Employees will be drawn voluntarily to this 
attroctive, satin-chrome, departmental Q-C 
display fixture by interesting and current news 
pictures (changed three times weekly) 


ELLIOTT SERVICE COMPANY 


EFFICIENT 


Colorful and Skilfully-Planned Q-C posters are 
there too in ‘‘preferred position’’ each week 
Write for your FREE descriptive folder and 
sample Q-C displays today' 


- Mt. Vernon, New York 


Influencing Customers 


Perhaps it is a characteristic of the spring industry 
or perhaps it is just another coincidence but two divi- 
sions of the Associated Spring Corp., the Wm. D. Gibson 
Company and Wallace Barnes Company bring out, in 
turn, “We do use the Lot Plot in quite a few of our 
processes; however, it is chiefly used in our sampling of 
outgoing inspection where a copy of the results is for- 
warded to the customer. We find that this procedure 
has given us not only a better understanding with our 
customers, but also, a method by which we are able to 
compare test results.” And “Our experience with the 
Lot Plot has been such that we place our utmost confi- 
dence in its results and readiiy abide by its decisions 
We have also found that in corresponding with custom- 
ers in regards to changes, etc.. reference to the Lot Plot 
has often been the wedge needed to convince them of 
our need for increased tolerance.” 


Also, the American Coil Spring Company says, “We 
do use your method frequently in making decisions as 
to disposition of doubtful lots of springs in process and 
in final inspection. We find the Lot Plot form easier to 
“sell” than some others we have tried. In two specific 


cases of different types of parts we were able to get 
customer's acceptance of previously rejected lots as a 
result of the use of the Lot Plot form. On the whole we 
tind the Lot Plot plan tells us what we want to know as 


as possible 


Buttons and Bows 


The Shenango Pottery Company complains that 
when their cups and saucers don't fit properly there is 
usually a demand for new design for one or the other of 
the two components. It got to the point with their hotel 
trade where they were manufacturing 435 different cups 
and 109 different saucers. The Lot Plot has given them 
an economical way of recognizing the extent of variation 
and the percentage of assemblies that will interfere 
They are now well on the way to reducing ,their line 
by 

The Scovill Manufacturing Company uses Lot Plots 
for the acceptance of such diverse items as pear] inserts 
for grip fasteners, tacks for work garment buttons, and 
mirrors for cosmetic containers. And to think that the 
Lot Plot was designed to reduce the risk of defective 
material getting by 100°; inspection in an aircraft 
propeller machine shop! 


Editorial Note: The following three papers serve to contribute further to the general theme of Mr. Shainin’s 
report and together with it are presented as a unit “package” on Lot Plot 
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Modification of the Lot Plot Method 


of Acceptance Sampling 


| ORIAN SHAININ’S Lot Plot 

method of acceptance sampling 
has been a boon to those industries 
doing a large amount of this type of 
acceptance sampling. Probably no 
sampling technique gives as much 
information for so small an amount 
of inspection 

His plan utilizes a coded frequency 
distribution of 50 pieces chosen at 
random from a lot. The measure- 
ment of these 50 pieces gives an in- 
sight into the variation of the lot 
that attribute sampling is incapable 
of doing. Quite often the Plot of 
these 50 pieces gives a normal dis- 
tribution well within the specifica- 
tion and the lot is accepted without 
further computations. Equally as 
often it is necessary to determine 
the average and lot limits for the 
Plot 

Mr. Shainin computes the average 
by using the coded sums of ten 
groups, each containing five pieces 
These sums are multiplied by .2 and 
the average of the products deter- 
mined. This average is the desired 

The 36 limits are determined by 
using the Pearson-Tippett method 
of estimating the standard deviation 
from the range. The ranges for these 
same ten groups are determined and 
R computed by dividing the sum of 
the ranges by ten. A_ successful 
estimation of 36 is then obtained by 
multiplying R by 1.3 

I found that by designing a Lot 
Plot form that incorporates the 
usual method of computing averages 
and standard deviation, I was able 
to obtain the desired information 
much more rapidly. This Lot Plot 
form differs in a few respects from 
the standard form. (See Figure 1) 


DESCRIPTION OF MODIFIED 
LOT PLOT FORM 

All cell data are recorded directly 

opposite the cell values. Using off- 

set cell frequencies is often con- 


fusing to the inspector; this is 
especially true when sums and 
ranges are to be computed 

At the far right side of the fre- 


te 
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Figure 1 


quency chart there are five col- 
umns headed: FX, X, F, X*, and 
FX*. The X column contains the 
same cell values as occur in the 
second column at the left of the 
chart. The X* column contains 
these values squared. Column F 
contains spaces for the frequencies 
to be written in. Columns FX and 
FX* contain spaces for the prod- 
ucts of the frequencies times the 
cell values and the frequencies 
times the cell values squared to be 
written in 

The top row is numbered 1, 2, 3, 
etc. to facilitate finding cell fre- 
quencies 

The block at the right of the fre- 
quency chart contains places to 
enter totals and record calcula- 


tions 
= FX —— Sum of the 
products of the cell 
values, times their 
frequencies 
02S FX Equivalent 


to dividing ¥& FX by 
50. the usual method 
of determining X 


An Example of a Completed Modified Lot Plot Form 


Sum of the 
products of the cell 
values squared, times 
their frequencies 


= FX? 


02 = FX? Equivalent 
to dividing © FX* by 

50 
30 Read di- 


rectly from Chart 1 
Cell 
Interval Difference 
in actual measure- 
ments between adja- 
cent cells 


PROCEDURE 

The first five pieces of the sample 
of 50 are measured and used to cen- 
ter the distribution around zero 
This plan does not use sums and 
ranges so there is no need to treat 
the remaining 45 pieces as individual 
samples of five pieces each. They are 
merely measured and checks (\ ) 
placed opposite the correct cell val- 
ues 

*Mr. Ashiey is now Statistician for the 


New York State Department of Public 
Health 
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Nearest Tenth 


1,1) 1.2) 1.2 


| 


in 
~ iw 


~ on 


6.9 


7.2 


7.5 


7.8 


6.1 


The total frequency in each cell 
row is entered in column F. The 
cell values are multiplied by their 
frequencies and the products entered 
in column FX. The cell values 
squared are multiplied by their fre- 
quencies and the products entered 
in column FX*. Columns FX and 
FX* are summed and the results en- 
tered in spaces marked ¥ FX and 
 S FX. at the right of the chart. X 
is found from Chart 1 as explained 
below 


HOW TO USE CHART 1 
Chart 1 is merely the tabulation of 
30 values as deiermined by entering 
given combinations of and X 
in the formula 
30 = 3\ FX*/50— X- 
The chart is limited to X = 2.5 be- 
cause a normal distribution centered 
at zero by the estimation from the 
first 5 pieces rarely has an average 
for 50 pieces beyond 2.5 cells from 
zero. Values for 34 much greater 
than 8 cells were not included be- 
cause they would represent too fine 
a cell interval 
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Chart Values 

To find 36 from Chart 1, locate on 
this chart the X column closest to the 
X, calculated to the nearest tenth, on 
the Lot Plot form and go down this 
column to the row whose .02 ¥ FX- 
value at the extreme left of the chart 
is closest to the .02 © FX*, calculated 
to the nearest five tenths, on the Lot 
Plot form. The value recorded in 
this cell of intersection is the esti- 
mated 3o for the distribution. Inter- 


polation is seldom necessary, but 
may be easily accomplished if it 
seems warranted 

An estimate of the upper lot limit 
(ULL) in cells is then obtained from 


X + 3a, and similarly the lower lot 
limit (LLL) may be estimated from 
X-—-30. The X, ULL, and LLL 
points may then be marked in and 
labelled on the Lot Plot form for 


comparison with the specifications. 


CONCLUDING REMARKS 
The average obtained by the meth- 
od of this Modified Lot Plot form is 
obviously the same as if sums of ten 
groups of five each had been used 


(Shainin’s method). The estimated 
lot limits seldam vary by more than 
2 cell from those estimated by use 
of R. This small variation, coupled 
with the fact that 30 limits include 
only about 4° more of a normal dis- 
tribution than do 206 limits, makes 
the results of the two methods 
equivalent forall practical purposes 

Shainin’s Chart A is equally effec- 
tive using these limits, although it 
should be emphasized that the modi- 
fication of the Lot Plot Method pro- 
posed in this paper for estimating 
lot limits is applicable only to nor- 
mal-appearing distributions. How- 
ever, having X and X* printed on the 
Lot Plot form makes the computa- 
tions for Charts C, and C. easier. 
These printed values should be cut 
out of a blank form and shifted as 
necessary on filled-in Lot Plots to 
line up the printed “zero” with the 
mode cell. (Charts A, C,, and C, 
are in the original Lot Plot paper, 
this journal, July 1950). 

Figure 1 gives an example of a 
modified Lot Plot form filled in ac- 
cording to the directions discussed 
in this paper 
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| 3-0 | 5.2] 5.2] 5.2] 5.2] s.a] 5.0] 4.9] 
| 3-5 | 5.6] 5.6] 5.6] 5.5] 5.3] 5.2] aol ao] 
| 4516.4] 6.2] 6.9] 6.2] 6.2/6.2] 6.0] 5.9] 5.8] 5.6/5.0] 5.2] 5.0] | | | 
3.0 [6.7] 6.7] 6.7] 6.6] 6.6] 6.5] 6.2] 6.0] 69] 6.2] 6.0] 5.0] 5.7] 
| s.s| 7.0] 7.0] 2.0] 7.0] 6.9] 6.9] 6.8] 6.7] 6.6] 6.0] 62] 6.0/5.9] ae] 
6.51726] 706] ptf 6.9| 6.7] 6.2] 6.0] 5.7] +9] 9.9] 2.2] 206] 2.5] 
| 7.0 | 7.9| 7.9] 7.9] 7.9] 708) 7.2| 7.1] 6.9] 6.7] 65| 6.3] 6.2] 5.8] 5.2] 4.8] 4.4] 3.9] 9.9] 206) 
| 7.5 18.2] ¢.2| .2| 0.0] 7.9] 7.9] 7.0] 7.6 705] 7.4] 7.2] 7.3 
8.0 7.8| 7.7| 7.2] 7.0] 6.6] 65] 6.3] 6.0] 5.7] 5.3] 5.0] 4.5] 
| 
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industry, valuable in- 


( FTEN in 
formation concerning the quali- 
purchased 


manufactured ot 


et A material is not calculated because of 
| i the excessive time required to col- 
ee " lect and compute the necessary sta- 
tistics 
Nee The Lot Plot system has been ad- 
vanced as a systematic and time 
< saving method of establishing dis- 
z persion limits for a frequency dis- 
a, tribution from a sampled lot. On the 
* assumption that the mechanics, ad- 
, vantages, and applications of that 
system are known, this paper will 


outline an alternate method of ob- 
taining the limits which will simplify 


and speed up the work involved 


Considering the equation tor 
n 
and SFX 


it can be seen that if X can be made 


standard deviation « 


its equivalent 


sufficiently close to zero X* can be 
eliminated from the equation with- 


leaving 


out serious error, 
: SFX= n. If the position of the cell 
' containing the mean is determined 
and the center of it is set equal to 
zero, with the center of the cells on 


either side being 1, 2, 3, ete., then X, 
; which lies in the mean cell, cannot 
deviate from zero by more than half 
Thus the largest value 


a cell width 


that X* can have is ('2)° or .25 
squared cell units. For practical val- 


the incurred by 
ignoring this quantity is not at all 
For a distribution of fifty 
limits of 


ues of erro! 


excessive 


observations having 3e 


+ five cells, the maximum error 
would be about one-fifth of a cell 
The amount of the maximum error 


decreases considerably for wider dis- 


and, conversely, increases 


persions 


for narrower dispersions. It can 
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A Convenient Short Cut in the Use of Lot Plot 


RICHARD WILSON 


readily be seen that for small values 
of SFX®* the error could not be tol- 
erated. A justification for the use of 
this equation and a method of cor- 
rection is outlined later 


To make this a practical method 
for computing dispersion limits, a 
quick and simple scheme for deter- 
mining X and FX® is necessary. To 
do this we have drawn two trans- 
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Figure 2—Lot Plot Template for FX° Values 
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TABLE 1—Approximate 30 Values for Sample Size 50 where 30 -3\ SFX°/50 


=FX- 3a 30 
50 3.00 100 4.24 
55 3.14 110 4.45 
60 3.28 120 4.65 
65 3.42 130 4.84 
70 3.56 140 5.02 
75 3.67 150 5.19 
80 3.80 160 5.36 
85 3.91 170 5.52 
90 4.02 180 5.68 
95 114 190 5.84 

100 4.24 200 6.00 


parent templates of the graph section 
of a standard Lot Plot form. On one 
of the templates, for each value of X 
from +10 to —10 the value of FX 
was placed in the appropriate square 
(Figure 1). In a similar manner the 
values of FX-° were placed on the 
other template (Figure 2) 

The procedure to be followed is 
now obvious. Place the FX template 
over the distribution with its zero 
cell over a cell on the plot near the 
center of the distribution. Values of 
FX can be noted directly from the 
template. The position of X can 
then be determined. At this point 
it is advisable to draw in the X line 
Place the FX- template over the dis- 
tribution with its zero cell over the 
mean cell, note and sum the values 
for FX*. Using the simplified equa- 
tion 30 3\ n the 3e limits 
can be calculated with a slide rule, 
from a graph. or, where a standard 
sample size is used, from a table that 
has been made up to give values of 
30 directly from SFX“ 

Experience has shown that time 
can be saved using this method, 


especially if advantage is taken of 


the fact that it is not necessary to 
record the sequence of observations 


30 
200 6.00 300 7.36 
210 310 7.48 
220 320 7.60 
230 330 7.72 
240 340 7.83 
250 350 7.94 
260 360 8.05 
270 370 8.16 
280 380 8.27 
290 390 8.38 
300 4100) 8.48 


A variety of methods can be devel- 
oped to allow an inspector to group 
observations without interfering seri- 
ously with the inspection routine 
All of the tabulations can then be 
made at one time 

It was pointed out before that for 
low values of FX-, neglecting 
in the equation 36 -3\ SFX*/n—X* 
leads to considerable error. It may 
be desirable to minimize this error 
X* can be 
included in the equation if X is be- 
yond a predetermined fraction of a 


by a slight correction 


cell, depending on the accuracy re- 
quired. (One-tenth of a cell would 
be a safe fraction beyond which 

X*- should be included.) 

For our purposes, we have made 
up a table (Table 1) giving values of 
30 for values of SFX? in steps of five 
from 50 to 100 and in steps of ten 
from 100 to 400, using a standard 
sample size of fifty and the equation 
30 — 3\ SFX* n. Values of 30 much 
greater than 8 cells would represent 
the selection of too fine a cell inter- 
val 

This method of computing disper- 
sion limits is useful only where the 
distribution is normal 


How Effective Is Lot Plot? 


A Report of an Experiment Conducted by the Allison Division GMC 
and the Indianapolis Section, ASQC 


N TEACHING SQC methods, the 

use of actual pieces is preferred 
whenever possible At one time 1000 
pins which had been made consecu- 
tively by an automatic lathe were 
used for classroom demonstrations 
These pins were placed in a drum 
and thoroughly mixed. Random sam- 
ples were then drawn from this drum 
by one student and the pins in these 
samples measured and recorded by 
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another student. Data collected in 
this manner were used for teaching 
the principles of control charts and 
other sampling instruction 

Some time after these pins had 
been in use as just described, the 
Aircraft Industries Association cir- 
culated a letter proposing that some 
type of nation-wide program be set 
up to study the effectiveness of the 
Lot Plot technique. After receiving 
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a copy of this letter, each of the 1000 
pins was very carefully measured 
and a bowl of chips was made up 
with the chips numbered to corre- 
spond to the actual distribution of 
the pins as shown by the histogram 
in Figure 1. This bow! of chips was 
then used to represent ten consecu- 
tive lots of 1000 items each. From 
each such lot a random sample of 50 
was drawn, and predictions of lot 
characteristics were made as directed 
by the Lot Plot Plan. The respective 
lot distribution curves predicted by 
these samples were then compared 
with the theoretical curve based on 
the known parameters of the 1000 
pins. A copy of this experiment with 
the results obtained was forwarded 
to AIA in response to its proposal 

Figure 2 summarizes in both 
graphical and num rical form the 
results of this experiment. Arbitrary 
specifications of 49 and -—-59 were 
adopted. UCL and LCL represent 
the upper and lower theoretical and 
predicted 3-sigma limits indi- 
viduals. It may be noted that these 
are 7.813 and —8.867 respectively for 
the universe of 1000 pins, whereas 
this universe actually contained one 
pin that measured 8 and two that 
measured —9. The last two rows in 
Figure 2 represent the theoretical 
and sampling predictions of the per- 
centages outside the specifications of 
49 and 


ACTUAL DISTRIBUTION 1000 PIECES 


Figure 1 
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Histogram of the Frequency Distribution of 1000 Pin Diameters 
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Figure 2. Summary and Comparison of Ten Lot Plot Studies vs. a Known Lot Distribution 
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1. SIGN TEST 
Quick-and-dirty, or rough-and- 
ready, tests are typified to my mind 
by the sign test. It is certainly quick 
and ready, and it is rough and dirty 
in that for publication people usually 
something elaborate 


pretet more 


though I am sure that this is often 


superfluous 


Example 1.1 


Let me explain the sign test by a 
Recently a 
about 


characteristic example 
talked with me 
analyzing some data that were sup- 
and 
their 


statistician 


whether male 
differ in 


attitudes toward a certain company 


posed to show 


female employees 


7 He had questions about t-tests, anal- 

ef ysis of variance homogeneity of var- 
es ‘ iances, and so on. I didn’t know the 
iT answers to all of his questions, but 
; ; as an inveterate sign tester I could 
& 


ft see that there definitely was a differ- 
j ence between the sexes 

Each sex had been divided into six 

groups, three ler uth-of-serv ice cate- 

two The 


less 


= gories for each of races 

Negro 

favorable to the company than were 

the Negro short-term females. The 

white also 

wi less favorable than the white short- 

In fact, all six pairs 

showed the males less favorably dis- 

posed toward the company than the 
corresponding group of females 

Now suppose that actually the two 

Then in 

each comparison it would be a fifty- 

a fifty chance which one happened to 


short-term males were 


short-term males were 


term females 


sexes are equally favorable 


look less favorable. So in six com- 
parisons, as in six tosses of a coin, 
there would be only one chance in 
32 that all would come out alike. I 


am a five-per-center or two-sigma 


=) man on significance levels, at least in 
rough-and-ready work, so I decided 
that there definitely was a sex differ- 
ence 


Example 1.2 
Another man, a lawyer this time. 
a stack of about 800 
had 


incomes 


came in with 
some data 
other 


cards on which he 


about lawyers’ and 
*A paper presented at the Fifth Annual 
Convention of the American Suwciety for 
Quality Control, Cleveland, May 24. 1951 
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Rough-and-Ready Statistical Tests 


ALLEN WALLIS 


University of Chicago 


W. 


matters. <A 
whether 


question arose as to 


there is a correlation be- 
tween age and amount of education 
We decided to get a rough 
quickly by taking 20 cards at random 
and plotting a scattergram. When we 
plotted the 20 points, the 
complained that the sample was not 


idea 


lawye! 
random, because 65 percent of ow 
sample exceeded the median age for 
all 800. which he had 
earlier. Again the sign test came in 
handy. If each of our 20 had been 
equally likely to be above or below 


computed 


the median, the chance of getting a 
division as uneven as 13 to 7 would 
be about 1 in 4. So there was no 
cause for alarm: we were well belo. 


the 2e or 5 percent level 


To apply the sign test, we proceed 
as follows 

Let N be the number of observa- 

tions, each of which we have clas- 

sified as or 

Let X be the number of oceur- 


rences of the more numerous of 
the two signs 
Then [(2X — 1) /\ N] \ N ex- 


presses the departure of X from 
N 2 in standard deviations 

If this exceeds 1.96, or roughly 2, 
the result is significant at the 5 
percent or 20 level 


If we want the actual probability 
we look in a table of the 
curve, using both tails 


normal 
In example 
1.2 (lawyers), this gives a probabil- 
ity of 0.2636, exact 
probability calculated from the bi- 
nominal distribution is 0.2631. In 
Example 1.1 (sexes), the normal 
curve gives a probability of 0.0412 
whereas the exact 
0.0312. At any 
likely 


whereas the 


probability is 
level 
10 percent or 
approximation is 
satisfactory no matter how small the 


significance 
to be used, say 
less, the normal 


sample 


Example 1.3 

As a final application of the sign 
test, consider a before-and-after ex- 
periment. Recently I gave an exam- 
ination which included the following 
assertion to be marked true or false 
“A sample that includes 5 percent of 
its lot is much more reliable as an 


than a 
sample which includes only 0.1 per- 
cent of its lot.’ The principle in- 
volved had not 


indicator of lot-quality 


been discussed in 
class, but had been covered in read- 
ing assignments. In the next 
after the had 


in class, I included the same ques- 


quiz 


topic been discussed 
The results are shown in the 


following table 


tion 


After Total 
True False 

True 12 3 15 

False 10 19 

Total | 22 12 34 


Did the discussion do any good? 
Clearly 21 students were unaffected. 
so the 
were 


question is whether there 
significantly 
trom true to false than there were 
backsliders from false to true. There 
stop the 
and not ask 
significantly 
more. Applying the sign test with 
N ~ 13 and X = 10 we find 1.664 as 
a unit normal deviate 


more converts 


were could 


here, 


more, oF we 
statistics 


whether 


right 


there were 


Here we want 
a one-tail test, for which the 5 per- 
cent critical level is 1.645; so I just 
barely got in 
wire The 


shows a 


under the 5 percent 
normal distribution 
probability of 0.048; the 
exact probability is 0.046 


Incidentally, I have included this 
example because it is one that people 
commonly analyze wrong, as well as 
because it is a useful application of 
the sign test. Many people would 
make the mistake of comparing the 
total column with the total row, as 
if they represented two independent 
They represent the same 
sample twice, which is a far ery from 
independence 


samples 


Example 1.2 involved 
comparing a sample average with a 
preconceived notion of the average 
of the Examples 1.1 
(sexes) and 1.3 (quiz) involved com- 
paring averages, where the data 
Each in- 


one or 


(lawyers) 


population 


have come to us in pairs 
dividual contributes 
sign to the comparison of the aver- 


ages 
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2. ANALYSIS OF VARIANCE BY 
RANKS 


Example 2.1 
Suppose we want to compare more 
than two averages, and that again 
the data come to us in sets. For ex- 
umple, in inspecting the clerical op- 
erations involved in a certain sam- 


Blythe 


and Johnson recorded the percent- 


pling procedure, Rosander 


age of errors by day of the week for 
eight weeks, as shown in Table 2.1 
variation 


Is there any consistent 


among the days” In other words, are 
the average error rates really highet 
some days than others, or is the 
variation in the observed averages 
a matter of chance” 

A rough-and-ready answer to this 
question will be obtained if we rank 
the days of each week, and then 
determine whether certain days have 
consistently high or low ranks, as in 


Table 2.2 


TABLE 22-— Weekly rankings of 
error rates in selecting a sample 


Week MonTue Wed Thu Fri 
l 2 3 > l 
2 3 4 2 l 3 
} 5 2 i l 3 
4 3 1 
l 2! 242 
6 3 ! ) 2 1 
S l 2 + 
Sum 30 22' 23 19 


Square 900 6500's 506", 529 361 


5 sum of squares 946.5 
M number of rankings Ss 
R number of ranks 5 


Then we compute 

{125,MR(R * 1) 
{(12)(2946.5). (8)(5)(6) 
(3)(8)(6) 


Since the 5 percent level of | for 4 

( R 1) degrees of freedom is 


5, this result is not significant; the 
probability is, in fact, Just under 'z 
Thus there is no evidence of a day- 
of-the-week effect on accuracy It 
might be, of course, that there really 
s such an effect, but that it is ob- 
ither effects 


The paper from which the data came 


scured in these data by 
mentions, for example, that the er- 
or rate tended to jump following 
1 shutdown, or when new or less 
expe rienced people participated in 
the work, and that these effects may 
day -of -the-week 


have obscured any 
effect there is 


These possibilities 
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TABLE 2.1—Errors made 


Week Mon Tue 
l 6.5 95 
2 12.4 10.9 
5.0 32 
4 104 7.8 
b 3.2 
7 y 4.2 
8 1.2 
Weighted 
Mean 5.6 5.8 


could, of course, be analyzed statis- 


tically 
This method of comparing a set 
of means is not only quicker and 
easier than the usual analysis of 
variance, but may actually be super- 
ior. In this illustration, for example 
the variability of error rates prob- 
ably is not uniform throughout the 
table, as would be assumed in a 
standard variance analysis 
A limitation of the method is that 
it is appropriate only when the data 
come in natural clusters, each cluster 
containing one observation from 
each of the groups we want to com- 
pare. If we simply had data on eight 
Mondays, eight Tuesdays, etc., but 
no grouping into weeks, we could 


not use this method 


3. GROUPING OF ELEMENTS 


rough-and-ready method of 


comparing two means when the 
data do not come in pairs is to ar- 
range all the observations from both 
samples ina single list according to 
size then replace cat h observation 
by A or B, according to which sam- 
ple it comes from. We base ou 
test on the number of groups, o1 
of A’s and B’s. If n, and ny 
denote the sizes of the two samples, 


N n n 


of groups (“runs”) found, we cal- 


“runs”, 


and z is the number 


culate 


0.5) 
2n,n.(2n,n. N) 
N l 


If n, and n, are not too unequal, this 
regarded as a unit normal 
deviate The 
based on the 


car be 
probability should be 
negative tail only of 
the distribution. since a difference 

direction 
Thus the 5 
Should we 


many runs 


in the means, in either 
produces too few runs 
percent point is 1.45 
be interested in too 


(z 0.5) in the formula above 


Wed Thu Fri 


in selecting a sample (percent) 


Weighted Mean 


11.0 6.3 8.1 
17 7.3 
2.4 3.9 
11 
3.8 
7.1 9.0 5.1 
a4 16 
4 | 54 
should be replaced by (2 1.5), and 


the positive tail of the distribution 
used 

It must be admitted that this test 
is not very powerful. That is, un- 
less the samples are large, it is not 
likely to detect a difference in the 
means unless the difference is large 
relative to the variability. On the 
other hand, the test is somewhat af- 
fected by any difference between 
the populations. That is, if the pop- 
ulations have the same mean but 
different standard deviations, skew- 
nesses, or other characteristics, this 


test might reveal that they diffe: 


Example 3.1 


Brownlee gives the following data 


on the results of two alternative 


methods of technical chemical anal- 


Vsis 


Method A 


Method B 


95.6 93.3 
94.9 92.1 
96.2 94.7 
95.1 
95.8 O56 
96.3 


To determine whether the two meth- 
ods differ systematically we arrange 


all 13 observations in order accord- 


ing to magnitude 


Rank Analysis Method 
1 90.0 B 
2 B 
92.1 B 
4 93.3 B 
B 
a! B 
7 94.9 A 
8 95.1 A 
9! 95.6 A 
Yo.b B 
11 95.8 A 
12 A 
13 96.3 A 
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The horizontal lines in the “method’ 
column indicate the ends of groups 


sixth 
which 


Interchanging the fifth and 
values or the ninth and tenth 
are ties, will not alter the number 
Had the or- 


mattered 


4 of groups. which is 4 
der assigned to the ties 
we would have put each tied group 
into each possible order, counted the 
number of runs for each order, and 


averaged the results We need not 


be concerned if this should give a 
fractional number of runs 
Here we have z lon 6. n 
7. and N 13, so 
5.5 84 
1.727 
Py, (84)(71) 12 
: is our unit normal deviate. This is 
id significant at the 5 percent level. The 
probability indicated by the normal 
curve is 0.0421; the exact probability 
is 0.0425 
Example 3.2 
: The grouping test can be applied 
: to arrangements in time and space 
‘ Suppose that of 100 consecutive 
points on a control chart, 62 are 
ring above the process average and 38 
3 below. The sign test indicates a real 


tendency for the average to rise, for 


(2)(62) 1 
100 2.3 
100 


A question arises as to whether the 


; above-average items tend to come 
in bunches. There 


38 groups, so the unit normal deviate 


are found to be 


is 


100 37.5 2 62 3 


(2 62 (2 62 38 
\ 99 


This is significant at the 5 percent 
level, or even at the 2 percent level 
which suggests that the higher av- 
erage is caused by some factor which 
»perates intermittently 

l used 


Grouping tests can also be 


b when there are several groups. If 

there are N divided 
into three or groups, let n 


denote the number in the i-th group, 


observations 


more 


re so that Sn N. We arrange all 
Le N observations in order, mark each 
} one A, B, C, D . and count 


the groups. calling the result z. Now 
z is approximately normally distrib- 
uted with mean 


N(N 1) Sn 
E(z) ar 


and standard deviation 


MARCH, 1952 


to compute 
N, 


dinarily interested only in the nega- 
eontinulty 


z: should we be 
possibility of too many 


tain equipment 


through 


Arranging all 17 


Since z exceeds E(z) 


‘N(N 1) (Xn-)- 
1) 


These formulas are not complicated 


they depend only on 


and Xn‘. Again, we are or- 


tive tail of the distribution. As a 


add 0.5 to 
interested in the 


correction, we 


groups, we 


would subtract the 0.5 


Example 3.3 


Brownlee gives the following data 


on through-puts obtained from cer- 


before failure 


corrosion, when the units 


put through came from three differ- 
ent foundries 


Foundry Throughput obtained 

A 84, 60, 40, 47, 34 

B 67, 92, 95, 40, 98, 
60, 59, 108, 86 

Cc 16, 93. 100 


observations in 


we obtain Table 3.3 


17 and we have either 15 


Here N 


or 14 groups, depending on the order 
of the second and third observations 


so we take z as 13.5. Since n, 5 
n 9. and n 3. we find 3n 


115, Sn 881. So 


7 18 115 


E(z) 17 11.2353 
205 
100) 
and 
17 18 115 (115) 
. \ (17): 


there clearly 
f a difference among 
check the 


groups, we 


is no evidence 
the three groups If we 
possibility of too mans 

have as our unit normal deviate 


13 11.2353 
1.03 
1.7117 
giving a probability of about 0.15 


which is not particularly suspicious 

especially since we did not decide 
to make this test until we saw that 
it might 
Brownlee’s analysis of 
these data also failed to show signifi- 


approach significance 
variance for 


foundries 


cant variation among the 


2N Xn N 


TABLE 3.5 


Through- 


Rank put Foundry 
l 34 A 
2's 40 A 
10 B 
{ 1 > ) 
16 
5 17 A 
fy 59 B 
60 
fe 60 B 
67 B 
(3) 
10 84 \ 
11 86 B 
12 92 B 
13 95 
14 5 B 
15 98 B 
16 100 
17 108 B 


1. COMPARISON OF MEAN 
RANKS WITH NON-PAIRED 
OBSERVATIONS 


Rank analysis of variance of the 
kind discussed in Section 2 can be 
if the observations are in 
three 
four, etc.), 
Data like 


those of Examples 3.1 and 3.3 can 


used only 


pairs (triples for comparing 
groups, quadruples for 
each 


one from group 


2 17 881 
16 


17117 


analyzed readily by an 
This 


more trouble 


however, be 


alternative ranking method 


method is not much 
than th 
runs, and should have greater power 


to detect differences in the means 


analysis of groupings or 


In the case of two samples of n 
and n, observations (n,; * ng N), 
rank all N observations and compute 
the mean rank for one of the two 
usually the smaller group 
This mean 
is tested on the assumption that its 


groups 
to reduce computations 


n ranks are a random sample drawn 


without replacement from the in- 
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tegers 1 to N. If S is the sum of the 
n ranks in one of the two samples, 
we compute 2S and then adjust it 
for discontinuity by adding or sub- 
tracting 1, whichever brings 2S clos- 
er to n(N + 1). The S in the for- 
mula below is the adjusted S, ie 
S * 05 


Compute 
2S’ — n(N + 1) 


VniN 1) (N n)/3 


which may be regarded as a unit 
normal deviate. We are interested 
in both tails of the distribution, so 

1.96 gives the 5 percent signifi- 
cance level 


Example 4.1 
Using the data of Example 3.1 
twice the sum of the ranks for 
method A is 2S 121. Since 
n(N 1) 6 14 84, we take 


2S’ 120. Then 
120 —- 84 


\ (6) (14) (7) 3 


which is clearly significant. (A small 
could be made for the tied 
but it is generally unimpor- 


correction 
ranks 
tant.) 

This method can be extended to 
any number of groups. We rank all 
N observations and then get the 
sums S, of ranks in the 
groups. If n, is the number of ob- 
servations in the i-th group (Xn, 
N), we compute 


various 


12 /n,) 

- —— 3(N + 1) 
N(N + 1) 

which, if none of the n, are too small 

has approximately the 7° distribu 

tion with C 1 degrees of freedom 

where C is the number of groups 


Example 4.2 


Using the data of Example 3.3, for 
which N 17, we make the follow- 


ing computations 


lee’s analysis of variance gave an F 
for which the probability is about 
0.15 


5. NUMBER OF UPWARD AND 
DOWNWARD MOVEMENTS 


A rough-and-ready device for de- 
ciding whether there is an upward 
or downward trend in a series of 
observations is to mark the succes- 
sive differences + or A pre- 
dominance of direction of 
movement, if greater than could be 
expected in a random permutation of 
the N observations, is evidence of 
trend. The sign test of Section 1 
cannot be used, however, because 
the successive differences of a ran- 
dom permutation are not independ- 
ent. The standard deviation of the 
number of (or of 
05 \N 1 (N is the number of ob- 
servations, so N 1 is the number 
of differences) but 0.2887 \ N 1 
Thus, if X is the number of + or 
signs, whicuever is more numerous, 
we calculate 


either 


) signs is not 


2X —N 


VN 


which will be approximately nor- 


mally distributed. If we are inter- 
ested in detecting a trend in either 
direction, we are interested in both 
tails of the distribution, and 1.96 is 
the 5 percent significance level. If 
we are interested in a specified di- 
make the 
only if movements in that direction 
numerous, and 1.645 is 
then the 5 percent significance level 


rection, we calculation 


are more 


Example 5.1 
Let us examine the error data of 
Table 21 to check the 
that there are improvements from 
week to week. From the 8 weighted 
weekly averages we get the follow- 
ing sequence of signs of differences 


assumption 


The minus signs do predominate, but 


Quantity A B 
n 5 9 
S 26 4 
1 35.2 


981.7778 


= Total 

3 17 N 

33 153 N(N + 1)/2 
363 1479.978 


These figures give 


12 1479.978 
— 3 8 
17 * 18 
1.038 


as a value of x° for 2 degrees of 


freedom. This is not significant, the 
probability being about 0.13. Brown- 
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what is the probability that if we 

arrange 8 different numbers at ran- 

dom wb will find as many as 5 of the 

differences negative? Here we want 

a one-tail test. We compute 

10 —8 
1.155 
\ 


This indicates a probability of about 
0.12 (the exact probability, computed 
on the basis of the permutations of 8 
numbers, is 0.1126) so it is not sig- 
nificant. Six minus signs among 8 
observations would have been sig- 
nificant at the 0.6 percent level 


Example 5.2 


Grant shows a control chart, taken 
from Taylor, on the ultimate strength 
of suspension insulators. The chart 
shows 28 points. all in control. There 
are 10 rises and 17 falls as we move 
from point to point. Applying the 
present test we find 


1.93 


Using two tails of the normal dis- 
tribution we find that this is not 
quite significant at the 5 percent 
level, the probability 0.054 
The result may raise some 
If there really is an ex- 


being 
however 
questions 
cess of declines in the series, they 
must be smaller on the average than 
the rises, for the chart does not re- 
veal any general fall in the level of 
the series and the sign test shows no 
significant excess of points below the 
process average (17 points are be- 
low, 10 above, and 1 at the average, 
giving a one-tail probability of 0.13) 


6. GROUPING OF UPWARD AND 
DOWNWARD MOVEMENTS 


Instead of asking about the pre- 
dominant direction of movement in a 
series, we may ask whether there is 
a tendency toward runs in a given 
direction. That is, do the + and 
signs tend to bunch more than they 
would in a random permutation of N 
This can be tested on 
the basis of the number of groups, 
or runs, in the + and signs. The 
grouping test of Section 3 would be 
invalid, however, because the suc- 
cessive signs in a series of differ- 
ences are not independent. We count 
the number of groups, z, and com- 
pute 


observations”? 


3z — 2N + 2.5 
\ — 39) 710 


which will be approximately nor- 
mally distributed. We will ordinar- 
ily be interested in the negative tail 
of the distribution (too few groups 
indicate bunching) so values below 

1.645 will be significant at the 5 
percent level. Should we be inter- 
ested in the positive tail, the +2.5 
in the formula above would be 
changed to —0.5 
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Example 6.1 


Grant gives the following series of 
52 mean weights for samples of 5 
cans of tomatoes. Each weight is 
expressed here in tenths of an ounce 
above 20 ounces 

29 
20 
14 


The horizontal lines indicate the 
ends of groups of like sign in the 
differences. There are 32 or 34 
groups, according to which way the 


33. Then 


tie goes, so we take z 
99 104 > 2.5 
(16 * 52 29) /10 
Thus the grouping here is about 
what we expect. There is no evi- 
dence of upward and downward runs 
(“cycles”) 


7. RANK CORRELATION 

One of the most widely known 
rough-and-ready devices is the rank 
correlation method of determining 
whether two variables are related 
We replace the variables by their 
ranks and compute the ordinary cor- 
relation coefficient from the ranks 


0.28 
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TABLE 7.1 


Rank I 


tS 


Squared difference 


Rank II in Ranks 


120 


Since the sums and sums of squares 
are known for the ranks, all we need 
from the data is the sum of the cross 
products. This we get from the sum 
of the squared differences in rank; 
for if d x y, 
xy 46(x* + y* 

Thus all we need to know about the 
sample is S — Xd* 

To test whether the relation is 
more than we might expect in a 
chance pairing of the ranks 1 to N, 
we first adjust S for continuity by 
adding 1 if 6S <(N*—N) or sub- 
tracting 1 if 6S >(N°—N) 

Thus S’ S + 1. Since 6S and 
N* N are needed for the numera- 
tor of the formula below, all we need 
do is add or subtract 6 to the numer- 


ator as computed from the unad- 
justed S, in such a way as to lower 
the absolute value of the numerator 
We then compute 


6S +N 


N(N +1) \N 


which is approximately normally 
distributed. Ordinarily we are in- 
terested in both tails of the distribu- 
tion, so 1.96 is the 5 percent signifi- 


cance level 
Example 7.1 

Freeman gives the data shown in 
Table 7.1, taken from Jennett and 
Dudding. on the results of two tests 
of 10 light-bulb filament wires 
Here 6S=— 720 and N®* N 990, 
so 6S’ 726. Then 

726 990 


0.80 


Hence the apparent relation between 
the two tests is not significant. The 
probability of this much relation in 
a random pairing of the digits 1 to 
10 is about 0.42; a more exact meth- 


od shows 0.45 


8 QUADRANT COUNT 
CORRELATION 


A very quick and simple test of 
association can be made from tour 
simple counts 


First, we start with the largest value 
of one variable and, moving to suc- 
cessively lower values of this vari- 
able, count as many observations as 
we can with the second variable on 
If the 
second variable lies above its median 
in the counted points, we mark the 


minus 


the same side of its median 


count plus; if below 


start with the largest 


second 


Second, we 
value of the variable and 
moving to successively lower values 
of the 
many points as we can with the first 


second variable, count as 


variable on the same side of its 
median, marking the count positive 
if the first variable lies above its 
median, negative if below 

Third, start with the lowest value of 
the first variable and, moving to suc- 
values of the first 


cessively higher 
variable, count as many 
possible without the second variable 
marking the 


points as 
crossing its median, 
count plus if the second variable lies 
below its median, minus if above 


Fourth, start from the lowest value 
of the second variable and count up 
as far as possible without the first 
variable crossing its median, mark- 
ing the count if the first 
variable lies below its median, other- 


positive 
wise minus 


Finally, these four counts are added, 
taking account of their signs. The 
called the “quadrant sum,” is 
significant at the 5 percent level if its 


sum 


absolute value equals or exceeds 11 
based on both tails of the distribu- 
The 5 


percent significance point does not 


tion, or 9% based on one tail 
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depe nd on the san ple size provided 
the sample size is at least 8 (at least 


6 for a one-tail test) 


Example 8.1 


The data of Example 7.1 can be 
used to illustrate this technique We 
start with the largest observation for 
Test I, which is 335, and note that 
the corresponding value, 20.8, for 
Test Il is above the Test II median 
For the next-to-highest result for 
Test I, 315, we find the Test II re- 
sult, 14.6, below the median: so our 
count stops with one observation 
and, since the Test II result was 
above the median. becomes 
Starting with the highest value of 
Test II, 21.4. we find the Test I re- 
sult, 306, above the Test I median 
Similarly for the next-to-highest re- 
sult from Test II, but not the third- 
to-highest. So this count stops at 2 
and is positive, or +2. Then we start 
from the lowest Test I value, 276, 
and note that the Test II result, 14.2 
is below the Test II median. The 
Finally 
starting from the lowest Test II re- 
sult, 14.2, we find the Test I result, 
276, below the median, but the count 


count stops here, at l 


stops here at +1. Thus the quadrant 


sum is 
Ss l 2 l l 5 


which is not significant. The actual 
probability is 0.35 

Minor adaptations of this test may 
be required for an odd number of 


pairs, or for ties 
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Ave, South, Rochester 8 N. 
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‘Proceedings”— Middle Atlantic Regional Conference, 1951 
$2.50 per copy 
ASTM Manual on Quality Control of Materials (Revised 

Edition). Available to ASQC Members ..$1.50 per copy 
Hamilton Standard Lot Plot Plan—a reprint 50¢ per copy 
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ature on quality 
We are, therefore, 
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REQUEST TO AUTOMOTIVE INDUSTRIES 

The Automotive Technical Committee, ASQC, is ma- 
neuvering into a position where it can be of service to the 
automotive industry by handling requests for technical liter- 
control applied in the automotive field 
Building an adequate file of case histories is a big project 
requesting automotive manufacturers and 
their suppliers to contribute as many case histories as pos- 


Please send all literature to 
Order from: Alfred L. Da. is, 65 Plymouth W. H. Coughlin, Thompson Products, Inc 


23555 Euclid Ave., Cleveland 17, Ohio 
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Practical Aids 


ELLIS R. OTT, Editor 


INTRODUCTION 
One of the important components 
of a radio tube is a grid. After a 
grid has been wound (on a grid- 
lathe), it goes through a series of 
operations and is then inspected for 
the following characteristics which 
we measure on an attribute basis 
(Go-No Go) 
A. Spaciness 
Taper 
Damage 
Slant 
Prior to this inspection, these grids 
go through the following manufac- 
turing steps 
B-1. They are first wound on a 
grid-lathe (There are sev- 
eral grid-lathes in use.) Im- 
mediately after winding, they 
are cut by the operator of the 
grid-lathe: they are then 
transported to an operator 
called a Puller 
B-2. The Puller 


loose wire from the ends 


removes some 


(The loose wire is inherent 
in the manufacturing de- 
sign.) They are then trans- 
ported to a Forming-Ma- 
chine 
B-3. Each Forming-Machine has 
its Former-Operator. After 
forming, the grid goes to In- 
spection 
B-4. The Inspector examines the 
grids for the characteristics 
listed in A 
At this point approximately 15 
rejects were found 


DESIGN OF THE EXPERIMENT 


In a multi-stage operation of this 
kind, it is difficult to estimate just 
how much effect the different stages 
may be contributing to the total re- 
jects found at inspection; a trouble 
spot has to stick out like a “sore- 
thumb” to be recognized either by 
watching the individual steps in the 


operation or by examining the in- 
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Sonotone Corporation 


P. 


1 P 


2 


Figure | 


spection data. Since the percent ot 
rejects being found at inspection was 
economically important, we decided 
to set up a production experiment to 
determine how much the different 
production steps were contributing 
to this reject rate Accordingly, an 
experiment was developed jointly by 
representatives of production, pro- 
duction engineering, and quality 
control It included the following 
tactors 
C-1. Grid lathes: It was decided to 
remove any effect of different 
grid-lathes by using grids 
from only one lathe. (The 
results of this experiment 
cannot then be transferred 
automatically to othe 
lathes.) 
However, it was thought that 
the Tension of the lateral 
wire during winding on the 
grid-lathe might be impor- 
tant. Consequently, we de- 
cided to include 
Tension (T,) and “Tighter” 
Tension (T.) in the experi- 
ment, 
Pullers: The probable effect 
of these operators was con- 


sidered important, and two of 


“Loose” 


~~ 
te 


them were included in the 


experiment; they are desig- 


Send your 


Practical A d 


contribution to 


Dr. Ellis R. Ott 
Rutgers University 
77 Hamilton Street 


New Brunswick, N. J 


A Production Experiment Using Attribute Data 


FRED ENNERSON, RALPH FLEISCHMANN, DORIS ROSENBERG 


C-3 

C-4 

C-5 
D-6 


nated by the symbols P,; and 
P, 

Forming Operator: It was 
judged that the operator had 
a more important effect than 
the Former itself 
quently, two operators, F 


Conse- 


and F. were included, but 
both girls operated the same 
Former consecutively 
Inspection for characteristics 
A: All inspection was done by 
the same inspector to remove 
any possible inspection dif- 
ferences 
Design of the experiment 
Actually the design of the 
experiment was being estab- 
lished during the discussion 
which led to the selection of 
the three factors and the two 
“levels” of each factor It 
would now be appropriate to 
continue in either of the fol- 
lowing ways 
a. Perform all 8 possible 
combinations. The ex- 
periment would then be 
called a “factorial ex- 
periment” 


b. Perform half of the pos- 
sible combinations pro- 
vided they are chosen 
according to an arrange- 
ment such as in Figure 
l This design Is called a 
“Latin Square.” 

Since it was believed that the 
effects of the different factors 
were probably independent 
it was decided to select the 
Latin Square design 

Number of grids to include in 
the experiment: The numbe: 
was selected after the design 
of the experiment had been 
chosen Since grids were 
moved by production in trays 
of 50, it was desirable to se- 
lect multiples of 50 in each of 
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Figure 2 


the four block 


tually decided to include 100 


grids in each 
for a total 
experiment 


what arbitrary 


ot tour 


It was even- 


blocks 


of 400 grids in the 


(This was some- 


but it allowed 


the entire experiment to be 


ompleted 


it 


than a day 


30, SPACINESS 


NL 
FIG. 340) 


Fig ati)” 


OAMAGE 


FIG. 4(2) 


FIG. 6(1) 


and it did not slow down pro- 
duction.) We would expect 
to recognize a departure of as 
much as 2 above or below 
an estimated average of 5% 
on each of the four character- 
istics listed in A with about 
95°% assurance. (It developed 
that 
each type of defect was not 
but the effective- 
ness of the experiment was 


this estimate of 5° in 
too good, 


very good, nevertheless.) 


In order to obtain the data corre- 
sponding to the design of the experi- 
ment, we first had 200 grids wound 
with loose tension (L) on our chosen 
vrid-lathe, and then 200 grids wound 
with tighter tension (T). These 400 
‘pulled” and “formed” 
The number 


grids were 


according to the design 


of rejects tor eac h of the character- 


istics, as found at inspection, is 
shown in the center of the blocks in 
Figure 2, and the number of grids in 
each block is shown in the lower- 


right corner 
ANALYSIS OF THE DATA 


In analyzing the results of experi- 
kind, we usually are 
more with the 
effect of the different factors which 
have been included in the experi- 
ment than we are in whether some 
particular combination is particular- 
But often want 
answers to both of these possibilities 


ments of this 


concerned general 


ly favorable we 


Analysis ! 
Is some one (or more) of the four 


combinations exceptionally 
or bad? Or, is the variation 


good? 
ob- 
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FIG 3(2) 
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served between the four blocks only 
typical of what we would expect just 
by chance from samples of 100 drawn 
from a process which averages 21‘ 
rejects? The answer is indicated by 
comparison with the control limits in 
Fig. 3(1), Fig. 4(1), Fig. 5(1), and 
Fig. 6(1) 

For example. in Fig. 3(1), we see 
that the combination II is  signifi- 
cantly good at just about the 2-sigma 
(2c) level. Now in some production 
experiments, this much of an answet 
will provide enough information for 
production to operate But we 
usually need to know “why” one 
combination is better, and this can 
be decided more easily from the 
figures to the right under the three 
headings: Puller, Former and Ten- 
sion in Figures 3(2), 4(2), 5(2), and 
6(2) 

Analysis 2 


Main effects: By cumbining the 
data within two blocks, we have the 
overall percent of rejects (samples of 
200) as follows (Spaciness) 

P,: 45 200 22.5% 
P.,: 41/200 = 20.5"; 
F,: 32/200 16°, 
54/200 = 27° 
Loose: 47 200 23.5°, 
Tight: 39 200 = 19.5' 

These have been indicated in Fig 
3(2). Dotted lines have been drawn 
above and below the average, p 
215: the distance between these 
dotted lines has been designated by 


the symbol 26, Now if a pair of 


points, such as F, and F,, are outside 
these 20, lines, then there is only 
about one chance in twenty that the 
operations which produced these re- 
sults are essentially the same 


We cannot predict that the differ- 
ence in effect of operators F, and F, 
will be exactly the 10° or 11° 
difference found in this experiment 
But we can predict (with about 95°; 
confidence) that the Former Opera- 
tor F, will produce fewer defects 
than will F,. The average difference 
over a period of time (assuming no 
fundamental change in their per- 
formance) may be more or less than 
the observed difference in this ex- 
periment 

CONCLUSIONS 

By examining the four figures on 
the right of the control chart sheet, 
we see where to place our emphasis 
for improving the operation; it 
should be somewhat as follows 


*See Note at end of paper 
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With G-E Continuous Sampling Monitor... 


100% INSPECTION ELIMINATED; 
TWO INSPECTORS R REPLACE NINE 


Seven inspectors were freed for other 
work when a large refrigerator manu 
facturer switched from 100% inspec 
tion to the continuous sampling 
method, using the new G-E Con 
tinuous Sampling Monitor. This new 
device automatically keeps a record 
of accepted and rejected units, and 
informs inspector when to inspect 
every unit, and when to sample 
Paperwork and tedious calculations 
are eliminated. 
Continuous Sampling Monitor will: 

@ Cut inspection time, cost 

@ Eliminate excess paperwork 

@ Maintain desired AOQL* 

@ Improve outgoing quality 

All essential ingredients of a 
sampling plan are met with the 
G-E Continuous Sampling Monitor 
AOQL* is assured statistically. In 
creased inspection is provided when 
product quality is poor, reduced 
inspection when product quality im 
proves. Signal lights warn foreman 
when product quality is poor, per 
mitting immediate corrective action 

The G-E Continuous Sampling 
Monitor opens the field of sampling 
inspection to many types of produc 
tion lines where formerly 100% in 
spection was required. 

Investigate this new approach to 
quality control. Write for descriptive 
builetin GEA-5738 to: General Elec- 
tric Co., Sect. 687-88, Schenectady 
A 


* Average Outgoing Quality Level 


GENERAL ELECTRIC 


Quality Control 


Speciolists prove to operating 


management that G-E Continuous Sampling 
Monitor maintains desired AOQL” 


G-E Continues 
control station. 


a 


Sampling Monitor (left) with 
Note small space requirement 


for the two units. 
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Tension 


A Loose-Tension on the 
grid lathe is preferable to a 
Tight-Tension with respect 
both to Taper and Damage 
We have no real reason to 
assert whether it does or 
does not affect the other 
characteristics. See Figures 
4(2) and 5(2) 


Former-Operators: These operators 


have an effect on Spaciness 
and Slant. Operator F.. needs 
instruction with respect to 
Spaciness; and Operator F 
with respect to Slant. Se« 
Figures 3(2) and 6(2) 


Pullers: Again, one girl is better o1 


one characteristic and worse 
on the other. Operator P, is 
a little more careful with re- 
spect to Damage; but she is 
ruining too many for Slant 
See Figures 5(2) and 6(2) 


It may be that there are other sig- 


ant effects on these three factors 


BIBLIOGRAPHICAL 


BIBLIOGRAPHY on the Use of 
IBM Machines in Science, Sta- 
tistics and Education 
Published by International 
Business Machines Corporation 
Jan. 1950 

This bibliography contains 
ibout 360 references on the solu- 
tion of mathematical and statis- 
tical problems through the us¢ 
f various business and calcu- 
lating machines. The references 
are listed under three headings 
A. Science: B, Statistics: C, Edu- 
cation and Test Scoring. A sub- 
ject index is included. This is an 
excellent source of references 
or information in the fields 


covered 


APPLICATION—CHEMICAL 
INDUSTRY 
STATISTICAL METHODS IN 


CHEMICAL PRODUCTION 
Symposium at 119th Meeting of 
the American Chemical Society, 
Boston, Mass 

(Industrial & Engineering 
Chemistry, v. 43, n. 9, Sept. 1951) 


but if so, a larger number of samples 
in each block would be needed to 
detect such significance. However. 
this experiment has already provided 
enough information to make sub- 
stantial improvements in the proc- 
essing of the grids 


NOTE 


The symbol « , represents “sigma 
of the difference” of two percentages 
It is equal to 


\2a 


2 2 \p(l-p) n 


Fig. 3(2), we have .215, and 
200. Then, 


(.215) (.785) 200 
029 


2(.029) O41 


Then the distance between lines 
drawn at 


pte 255 and 174 


be 2o,. and we have evidence 


JOSEPH MOVSHIN, Editor 


Assisted by the Editorial Committee, St. Louis Section, ASQC 


The following articles are in- 
cluded in this group. These con- 
tain excellent technical informa- 
tion on the use of statistical 
methods 

A NEW SCIENCE OF 
TROUBLE SHOOTING.” L. A 
Seder, Gillette Safety Razor Co 


page 2053 


LOCATING SOURCES OF 
VARIABILITY IN A PROC- 
ESS.” W. J. Youden, National 
Bureau of Standards, Washing- 
ton, D.C., page 2059 


“APPLICATION OF TEST FOR 
RANDOMNESS.” C. A. Bennett 
General Electric Co.. Richland 
Washington, page 2063 


CORRELATION METHODS 
APPLIED TO PRODUCTION 
PROCESS DATA.” K. A 
Brownlee, Squibb Institute for 
Medical Research. New Bruns- 
wick, N. J., page 2068 
‘STATISTICAL TRAINING 
FOR CHEMISTS.” H. M. Small- 
wood, U.S. Rubber Co., Passaic, 
N. J.. page 2071 
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(with 95.4", assurance) that the pai 
of points which have been circled do 
not represent just chance variation 
of a process With p 215. That is, we 
have evidence that the Former Op- 
erator, F,, is doing a fundamentally 
better job than the Operator, F.,. At 
the same time, we do not have evi- 
dence (at least at the 20 level) to 
indicate that the difference between 
the two tensions, in Fig. 3(2). is any- 
thing except chance variation 


A more formal statement of the 
experiment might be the following 
We make the hypothesis that there 
is no difference in the effect of F 
and F., on Spaciness. Then we com- 
pute o,. and find that the difference 
between their effects is slightly more 
than 2e,. This is not consistent (at 
the 95°, level) with our hypothesis 
The choice of the level of desired 
assurance rests with those responsi- 
ble for the improvement of the situa- 
thon 


On matters concerning the 
Bibliography Department, send 
correspondence, suggestions, 
and contributions to: Mr. Jo- 
seph Movshin, 9220 Old Bon- 
homme Road, St. Louis 24, Mo. 


APPLICATION— 


FOOD INDUSTRY 


INSTRUMENTS FOR OBJEC- 
TIVE MEASUREMENT OF 
QUALITY CONTROL FAC- 
TORS IN PROCESSED FOOD 
PRODUCTS. B. W. Clarke, 
Crosse & Blackwell Co.. Balti- 
more, Md 


(Food Technology, v. 5. n. 10 
Oct. 1951, p. 414) 


While quality control is now 
used in the food processing in- 
dustry, it could be more wide- 
spread if instruments were 
available to evaluate important 
characteristics of the food prod- 
ucts. In this article, the author 
enumerates some of the factors 
for which convenient instru- 
ments are not available. These 
include measurement of pH: 
consistency of such items as 
soup, jellies and catsup; texture 
of fruits to determine their suit- 
ability for canning or other 
processing: measurement of col- 
or and others 
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APPLICATION— 


METALLURGICAL INDUSTRY 
EFFECT OF SINTER ON BLAST 
FURNACE PRODUCTION, W 
E. Marshall, American lron and 
Steel Institute 
(Metal Progress, Oct. 1951, p 
162) 

A method is submitted for de- 
termining the effect of sinter on 
blast furnace production, with 
the use of statistical analysis of 
daily operating data. For this 
purpose, a statistical study was 
made, using 1000 daily values 
from a blast furnace having a 
hearth diameter of 18 ft. and a 
capacity of 800 tons per day. The 
study was made by analyzing 
the two variables, blowing rate 
and efficiency, and their related 
factors. The influence of sinter 

on operating characteristics is 
shown graphically in five sepa- 
rate figures and this article ex- 
plains what these figures indi- 


cate 


APPLICATION—METAL 


WORKING 
HOW PLANT ENGINEERS 
SHOULD UTILIZE QUALITY 
CONTROL, E. L. Fay, Quality 
Control Adviser, Deere & Co., 
Moline, Illinois 
(Plant Engineering. v. 5, 
Dee. 1951 p 67) 
After a general discussion of 
the advantages and purposes of 
Quality Control by Statistical 
Methods, a detailed case study 
on the use of the control chart is 
given. The operation is the 
grinding of the thickness of a 
The sampling pro- 
cedure Is also discussed 
STATISTICAL QUALITY 
CONTROL OF METAL- 
WORKING OPERATIONS, 
Lester F. Spencer 
Part 3. Control Charts for In- 
spection by Attributes 
(Steel Processing, v. 37, no. 10, 
Oct. 1951, p. 506) 

Three charts are discussed 
(1) The chart for fraction de- 
fective, (2) the chart for number 


spacer ring 


of defectives, and (3) the chart 
for number of defects 

Formulas, tables and charts 
are given 
Part 4. Conclusion 
(Steel Processing, v. 37. 
Nov. 1951, p. 567) 

The last article of this series 
takes up organization for quality 
control and some of the ways to 
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FOUR OPTICAL AIDS 
to help you SAVE MATERIAL 


MAN- 


CONTOUR 
MEASURING PROJECTOR 


Save time and money—more accurate 
measurements than with any other pro- 


jector! Angular measurements to 


minute of arc, with protractor screen. 


Direct linear measurements to 


+ 


over 4” x 6” range, with cross slide stage. 


Spot inaccuracies quickly and simply. 
Compare production-run parts directly 
with a traced outline of the projected 


image of the master part, or with a 
large scale drawing superimposed on 
the screen. Catalog D-27. 


TOOLMAKERS' 
MICROSCOPE 


Linear measure- 
ments to 
angular measure- 
ments to * 1 minute of arc, with 
protractor eyepiece. Simple, quick 
measurement of opaque and trans- 
parent objects of any contour. 
Catalog D-22. 


STEREOSCOPIC 
WIDE FIELD 
MICROSCOPES 


Sharp, three- 
dimensional, un- 
reversed images. 

Speed and accuracy in small parts 
assembly operations, inspection of 
tools and finished parts, and preci- 
sion machining of small parts. 15 
models, widely used in industry. 
Catalog D-15. 


New 
PARA-PLANE 
GAGES 


Now you can 

have “laboratory” ac- 

curacy of 0.000001" in the deter- 
mination of flatness and parallelism 
of reflecting surfaces . . . with pro- 
duction-line simplicity and speed. 
So simple that an unskilled operator 
can take measurements after a few 
minutes of instruction. Two sizes are 
available. Bulletin D-224. 


WRITE for full information on these 
four important optical aids, to help 
you save time and money. You may 
be paying many times over their cost 
in lost time and rejects. Bausch & 
Lomb Optical Co., 79503 St. Paul St., 
Rochester 2, N. Y. 
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The Profilometer at C4aLonal 


GC», {03 


At the National Cash Register Company plant in Dayton, Ohio, 
Profilometers used as shop tools outnumber those in inspection 
three to two. 

For example, the Profilometer shown is on actual production 
work in a machining department. Here, the surface finish of a 
bearing in a side frame of a cash register is being checked. Ream- 
ing specifications call for the bearing surface to have a rating of 
20 microinches or less. 

Other Profilometers are used as shop tools in two parts-machining 


| 


2 departments. Still others are used in tool inspection and in 
; investigation-inspection. The latter section—with the help of the 
Profilometer—determines if the engineering specifications for 
surface finish are being met. 
5 | Extreme accuracy has always been stressed in the more than 180,000 
” different parts that go to make up National Cash Register account- 
Bh ue ing machines and adding machines. Because of that policy, the 
a National Cash Register Company was one of 
Bi the original purchasers of a Profilometer. 
2 aM That investment has paid off many times. 
Bia If accuracy in surface roughness measure- 
a ment is important in your plant, the Profilo- 
; meter can give it to you. 
. To learn how the Profilometer can help cut costs in 
your production, write today for these 1 bulletins, 
2 ite Profilometer is a registered trade name. 
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Micron ETRICAL | 
MANUFACTURING COMPANY 


formerly PHYSICISTS RESEARCH COMPANY 
Instrument Manufacturers 


ANN ARBOR 2 MICHIGAN 


APPLICATION— 


justify quality control methods 
to management 

Parts 1 & 2 of this series re- 
ported in the Jan. 1952 IQC 


Bibliography. 


MISCELLANEOUS 
APPLICATION OF STATISTI- 
CAL TECHNIQUES IN TIME 
STUDY, George D. Wilkinson, 
George D. Wilkinson & Co., 
Oceanport, N. J 
(Mechanical Engineering, \ 
n. 11, Nov. 1951, p. 906) 
In the opinion of the author. 
time study needs to avail itself 


of statistical techniques to re- 
establish its validity as a “scien- 
tific method.” The problem of 
the number of readings in a time 
study to give an average value 
within 5°, of the true value is 
considered. A simple formula 
and table giving probabilities 
that the averages of individual 
samples will differ from the true 
mean by more than 5°, are given 
in terms of sample size. Ex- 
amples of the use of this formula 
and table are included 


RECENT PROGRESS IN STA- 


TISTICAL QUALITY CON- 
TROL IN THE TEXTILE IN- 
DUSTRY, N. L. Enrick, Werner 
Textile Consultants 
(Textiie Age, Sept. 1951, p. 48) 
The textile industry has found 
increasiyg use for statistical 
quality control techniques dur- 
ing the past few years. Control 
charts, sampling plans, correla- 
tion, and analysis of variance are 
four distinct categories into 
which the principal statistical 
applications fall These are 
briefly discussed 


A SHARP TOOL FOR INDUS- 


TRIAL ENGINEERS, John M 
Allderige, Industrial Engineer- 
ing Division, Eastman Kodak Co 
(Advanced Management, v. XVI, 
Sept. 1951, p. 12) 

A discussion of how the indus- 
trial engineer may well apply 
some of the techniques of the 
quality control man in analyzing 
the nature of data collected from 
samples of an industrial process 
Particular emphasis is placed 
upon precision of estimates 
based upon samples, and the 
validity of taking action from 
these data. Applications are 
mentioned to inventory control, 
distribution of models going 
through a production line, using 
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MANAGEMENT AND 


the control chart, and confidence 
intervals 


ENGINEERING & EXPERIMENTS 


CHI-SQUARE TEST, Wayne A. 
Ring, Development Engineer, & 
Edward C. Varnum, Mathemati- 
cian, Barber-Coleman Co, 
Rockford, Illinois 
(Machine Design, v. 23, n. 11, 
Nov. 1951, p. 115) 

Chi-square is used as a test to 
compare expected machine per- 
formance with actual. This is 
done in terms of a limited arbi- 
trary grading of production 
Examples of calculation § are 
given. An interesting nomogram 
for the probability associated 
with values of chi-square Is 


given 


PERSONNEL 
CONTROLLING QUALITY BY A 
DIFFERENT PROCESS 
(Production Engineering & 
Management, v. 28, n. 6, Dec 
1951, p. 54) 

This article discusses the qual- 
ity control approach used at 
Graflex, Inc. Under this plan all 
responsibility for quality, and 
the evaluation of quality lies 
with the production supervisor 
Each supervisor has his own in- 
spectors and gage cribs. All pro- 
duction work is on incentive and 
inspection allowances are made 
After setup the operator then 
assumes resoonsibility for the 
quality produced. Large savings 
and good quality are reported as 
a result of this system 


DO YOU NEED A QUALITY 
CONTROL TROUBLE SHOOT- 
ER?, George W. Slomin, Process 
Engineer, Hughes Aircraft Co 
Culver City, California 
(The Iron Age, Sept. 1951, p 
114) 

How to create a one-man 
clinic if you cannot afford a 
quality control staff? Require- 
ments: About 5 years of me- 
chanical engineering experience 
and at least 2 years of practical 
shop experience; a working 
knowledge of chemical and elec- 
trical engineering; ability to 
familiarize himself quickly with 
all types of processing equip- 
ment, tools and control devices: 
an excellent knowledge of sta- 
tistical methods of analysis and 
a good knowledge of mathe- 
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for 


A Complete Line of 
Dial Indicators and Dial Gauges— 


EVERY DIMENSIONAL PROBLEM 


@ For more than 50 years, B. C. Ames Co. has 
produced the highest quality micrometer dial 
indicators and micrometer dial gauges. That's as 
true today as ever—and it’s one reason why Ames 
Products are in such great demand why you 
have to wait just a bit longer than you'd like for 
your order to be delivered 

As always, only the highest quality materials 
are used by the skilled craftsmen who build the 
fine line of Ames measuring instruments. The 
same high standards ot precision inspection in- 
sure that Ames’ gauges and indicators will stay 
right on the job 

Represented are some of the various microm- 
eter dial indicators and micrometer dial gauges 
built by Ames. They can be had to ASTM and 
TAPPI standards — or if you have a special 
measuring or quality control problem, let our 
engineering department assist you. We've made 
gauges for measuring such diverse things as 
primer charges and potato chips 


Write B. C. Ames € toda) 


B. C: AMES CO. 


Mfgr. of Micrometer Dial Gauges ¢ Micrometer Dial Indicators 


4 Ames ‘Street 
Waltham 54, 
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inatics; and a knowledge of in- 
dustrial psye hology 


MISCELLANEOUS 
THE EXPLICANDUM OF THE 
CLASSICAL CONCEPT OF 
PROBABILITY, Norman M 
Martin 
(Philosophy of Science, v. 18 
n. 1, Jan. 1951, p. 70) 
A historical review of the 


philosophical concepts of prob- 
ability is made. From this, the 
modern philosophical implica- 
tions in the concept of probabil- 
ity are developed 

‘ALITY REPORTING 

JSING STATISTICS IN INSPEC- 
TION, Carl V. Slather, Chief 
Inspector, Tractor and Unit En- 
gine Division, Minneapolis Mo- 
line Co 

(Modern Machine Shop, v. 24 
n. 6, Nov. 1951, p. 140) 


Q 


This article discusses some of 
the ways by which an inspection 
department, using statistics, can 
furnish useful information to 
other departments, such as Engi- 
neering, Sales, Purchasing, 
Methods, Shop Foremen, Ma- 
chine Maintenance and Foundry 
Control charts and Histograms 

: illustrate the examples given 


THEORY & APPLICATION— 
GENERAL 
STATISTICS IN PRODUCTION 
AND INSPECTION, Edwin G 


MATHEMATICS OF STATISTICS, 
PART TWO 


J. F. Kenney and E. S Keeping; D 
Van Nostrand Company, Inc., New 
York, 1951. 429 riui pages. Review 
hy Allen T. Craig. Department of 


Mathematics University of lowa 


This book is an enlarged and re- 
vised edition of the popular Mathe- 
matics of Statistics, Part Two (1939), 
by the first named author. It is in- 
tended primarily to serve as a text 
for students of mathematical statis- 
tics at the intermediate level, but we 
believe the book to be useful to those 
who make serious use of statistical 


methods in industry 
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Olds, Carnegie Institute of Tech 
(Journal of the American Sta- 
tistical Association v. 46, Sept 
1951, p. 297) 

A review of the broad fields of 
statistical quality control theory, 
history, and application is pre- 
sented. This is used as back- 
ground information to discuss 
three questions regarding the 
future directions of statistical 
methods. These questions are 
1) “What contribution can the 
statistician make to greater and 
more effective utilization of 
present statistical methods in in- 
dustry?” 

2) “What part can the statis- 
tician play in developing new 
Statistical methods and in mak- 
ing them readily available?” 

3) “How can the quality control 
engineer get the maximum 
benefit from the work of the 
statistician” 

The tentative answers suggest 
the need for close co-operation 
between the engineer and sta- 
tistician to increase the use of 
Statistics in production and in- 


spection 


QUALITY CONTROL, Theodore 


H. Brown, Professor of Business 
Statistics, Harvard Business 
S« hool 
(Harvard Business Review, v. 29, 
n. 6, Nov. 1951, p. 69) 

The basic concepts of quality 
control, frequency distributions 
control chart techniques, control 


Book Reuiews 


A. C. Cohen, Jr., Editor 


Chapter I, on probability, has been 
essentially rewritten and expanded 
considerably so as to include several 


ipproac hes to a theory of probability 


The second chapter treats the bi- 
nomial, the Poisson, the normal, the 
Cauchy, and the hypergeometric dis- 
tributions. The concepts ol mathe- 
matical expectation and moments are 
introduced There then follows a 
chapter on some properties of Beta 
and Gamma Functions and a deriva- 
tion of Stirling’s asymptotic formula 
for factorials 


Chapter IV introduces joint dis- 


itions in several variables and 
important concepts of moment- 


of attributes, and acceptance 


sampling, are presented. In addi- 
tion, the author discusses the 
place of statistical methods in 
resee ch and development, the 
effects on personnel, costs and 
savings, training methods, and a 
note on the future of statistical 
methods in industry 


STATISTICS 

TEST FOR THE SIGNIFICANCE 
OF THE DIFFERENCE BE- 
TWEEN MEANS IN TWO 
NORMAL POPULATIONS 
HAVING UNEQUAL VARI- 
ANCE, DG Gronow 
(Biometrika, v. 38, June 1951, 
p. 252) 

ON THE VARIANCE OF ESTI- 
MATES OF THE STANDARD 
DEVIATION AND VARIANCE. 
W. D. Evans 
(American Statistical Associa- 
tion, Journal, v. 46, June 1951 
p. 220) 

ESTIMATING LINEAR RE- 
STRICTIONS ON REGRES- 
SION COEFFICIENTS FOR 
MULTIVARIATE NORMAL 
DISTRIBUTIONS, W. T. Ander- 
son 
(Annals of Mathematical Sta- 
tistics, v. 22 Sept 1951, p 327) 

PROBABILITY OF A CORRECT 
RESULT WITH A CERTAIN 
ROUNDING OFF PROCE- 
DURE WwW S Loud 
(American Mathematical So- 
ciety, Proceedings, v. 2, June 
1951, p. 440) 


Correspondence and sugges- 
tions concerning book reviews 
should be sent to: 

Professor A. C. Cohen, Jr 
Department of Mathematics 
University of Georgia 
Athens, Ga 


generating functions, characteristic 


functions, cumulants, and the Cen- 
tral Limit Theorem. In Chapter V, 
there are taken up some additional 


properties of Beta and Gamma dis- 


tributions, systems of frequency 
curves, curve fitting, and the Chi- 


square test. The following two chap- 


ters are devoted to problems ot 


sampling theory with particular ref- 


erence to the arithmetic mean and 


the variance, the latter restricted of 


course to sampling from a normal 
distribution. The “Student” and 
Fisher distributions are then found 


and various questions about confi- 


dence limits for parameters are con- 
sidered in detail. Confidence limits 


INDUSTRIAL QUALITY CONTROL 
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for parameters in problems of linea: 
regression and correlation and a 
study of contingency are dealt with 


in Chapter VIII 


The analysis of variance and co- 
variance together with an introduc- 
tion to experimental design are pre- 
sented in Chapter LX. Quality Con- 
trol Engineers who are making use 
of these techniques might find pages 
249-254 quite helpful. In Chapter X 


there are handled various aspects of 


the method of least squares and the 
distribution of the sum of squares ol 
residuals. The authors provide the 


NOMINATING COMMITTEE 
REPORT. 1952 


The Nominating Committee has 
completed its work in selecting nom- 
inees for Society offices in 1952-53 
The official report of the committee 
is reproduced herewith. All mem- 
bers of the Nominating Committee 
are members of the Board of Direc- 
tors as provided in the Constitution 

January 7, 1952 
Mr. Alfred L. Davis 
Executive Secretary, ASQC 
New York, New York 
Dear Mr. Davis 

As provided in the Constitution of 
the Society, we-—the members of the 
Nominating Committee for 1952-53 
do hereby report the following as our 
nominees unanimously chosen for 
the Society offices in 1952-53 
For President: Simon Collier 

Metropolitan Section 
For Vice-Presidents: Raymond 
Saddoris. Milwaukee Section 
Julian H. Toulouse 
Toledo Section 
Arthur Bender 
Indianap lis Section 
For Executive Secretary Edward B 
Haden. Philadelphia Section 
For Treasurer: Paul A. Robert 
Southern Tier Section 

Each of the above nominees has 
expressed to our Chairman his will- 
ingness to accept if elected to the 
office for which we have nominated 
him 

Respectfully submitted, 
Enoch B. Ferrell 

Ralph A. Hefner 

Wyatt H. Lewis 

A. C. Richmond 

Dorian Shainin 

I. Glenn Stevenson 

Ralph E. Wareham, Chairman 
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reader with the elegant methods of 
matrix algebra for use with some of 
the problems of least squares 


Multiple and partial correlation 
curvilinear regression, and discrimi- 
nant functions are the subjects of 
Chapter XI. The last chapter is de- 
voted to a survey of a number of 
topics of statistical inference. In reg- 
ular cases of estimation, the basic 
ideas of efficient and sufficient esti- 
mates are presented; properties of 
maximum likelihood estimates are 
discussed: a more general formula- 
tion of the theory of confidence in- 


AMERICAN SOCIETY NEWS 


SHEWHART MEDAL FUND 


Readers will recall that the Presi- 
dent has initiated a drive to build up 
the depleted Shewhart Medal Fund 
to a point where the medal presenta- 
tion is a self-sustaining act. The 
November, 1951 issue of IQC carried 
a news item on this subject. It is 
with great pleasure that we an- 
nounce the following contributions to 


date 
Cleveland Section $ 75.00 
Metropolitan Section 50.00 
Rhode Island Section 5.00 
New England Region 100.00 


It is our sincere hope that others 
will recognize the merit of this fund 
and wish to participate in its devel- 


opment 
OUR INCREASING FAMILY 


Newest Section to be recognized is 
the Dallas-Fort Worth (Texas) Sec- 
tion as the fifty-fifth Section of the 
Society. Officers of this Section are 
as follows 
National Director 

James C. McKelvain, Director of 
Quality Control 

Texas Engineering & Mfg. Co 
Inc 

Dallas, Texas 


Chairman 


James L. Coburn, Supervisor of 
Quality Control 
Consolidated Vultee Aircraft 
Corp 
Ft. Worth, Texas 
Vice Chairman 
Clarence C. Wilson, Director of 


Quality Control 
Intercontinental Mfg. Co., Inc 
Garland, Texas 

Secretary 
Herbert B. Epstein, Supervisor 
of Quality Control 


tervals is set forth; the theory of 
tests of hypotheses and the concept 
of the power of a test are included 
and the chapter closes with an intro- 
duction to sequential tests of hypoth- 
eses and tolerance limits for statis- 
tical populations 

In a brief report of this kind, it is 
not possible to dwell on the multi- 
plicity of ideas involved. Our chief 
purpose has been that of bringing to 
the attention of readers of this jour- 
nal the general nature, content, and 
organization of the text. We recom- 
mend it for consideration 


Chance Vought Aircraft 
Dallas, Texas 
Treasu rer 

Carl Bentley, Assistant Chief 
Inspector 

Texas Engineering & Mfg. Co.. 
Inc 

Dallas, Texas 


This oil country Section “came in” 
with 175 members. Texas always 
does things in a big way 


The fifty-sixth Section of our ever- 
increasing family is San Diego, Cali- 
fornia (is there more than one San 
Diego). which was recognized on 
February 9, 1952. Being from an- 
other area wiih quite a reputation 
for large accomplishments, this Sec- 
tion starts out with 111 members 
Officers are as follows 
National Director 


I. Dagan, Chief Inspector 
Rohr Aircraft Corporation 
Chula Vista, California 
Chairman 
Earl G. Smith, Quality Methods 
Supervisor 
Solar Aircraft Company 
San Diego, California 
Vice Chairman 
Leonard B. Allen, Quality Con- 
trol Manager 
Solar Aircraft Company 
San Diego, California 
Secretary 
Bern R. Swarts, Chief of Process 
Control 
Consolidated Vultee Aircraft 
Corp 
San Diego, California 
Treasurer 
Charles D. Wilcox, Salvage En- 
gineer 
Ryan Aeronautical Company 
San Diego, California 
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The Society is happy to extend a 
warm welcome to these two new 
Sections and the new members they 
bring into the Society. The hope is 
expressed that they will ente: 
actively into all Society activities 


ANNUAL MEETING OF THE 
SOCIETY 

Pursuant to recent custom, the 
Annual Business Meeting of the 
Society will be held during the Na- 
tional Convention at Syracuse. The 
meeting will be held in the third 
floor meeting room of the Onondaga 
Memorial Building (site of Conven- 
tion) at 4:10 P.M., on Thursday 
May 22, 1952. Society members will 
be afforded an opportunity to hear 
the official reports of the Officers, 
Committee Chairmen, et for the 
fiscal year 1951-52. and are urged to 


attend 


BOARD OF DIRECTORS 
MEETING 


All Directors of the Society are 
strongly urged to plan now to attend 
the Annual Board Meeting which 
will be held at the time of the con- 
vention. This very important meet- 
ing is being called for 2:00 P.M., on 
Saturday, May 24, 1952, and will be 
held at the Onondaga Hotel A 
Directors Banquet will follow the 
meeting, so be sure to arrange your 


transportation plans accordingly 


CONSTITUTIONAL CHANGES 
TO BE VOTED 


Members will recall that at the 
time of the 1951 voting for Officers, 
they voted favorably on “approval 
of intent” to alter our Constitution 
to permit “more than one Vice Pres- 
ident, the exact number to be at the 
discretion of the Board.” 

In accordance with this intent, the 
Nominating Committee was instruct- 
ed by the Board to provide for three 
Vice Presidents for the year 1952-53 
and has so acted, as will be noted 
from the report of this Committee 

The Committee on Constitution 
and By-Laws has prepared the exact 
wording of all the Constitutional 
changes necessary to comply with 
this mandate. These have been re- 
viewed and endorsed by the Execu- 
tive Committee, and the Board of 
Directors has subsequently voted 
their referral to the membership for 
adoption. Accordingly, included with 


the ballot for Officers, which will be 


sent to all members in April, will be 


an official ballot for voting on these 
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CONSULTING SERVICES 
Responsibility of the American Society fo: 
Quality Control, Inc., for Consulting Services 
advertising is limited to certification that ad- 
vertisers hold the grade of membership in the 
Society stated in their advertisements. Qual 
ification requirements for the several grades 
of membership are set forth in the Constitu 
tion of the Society. 


Management Contnols 


FOUNDED IN 1945 


References and Literature on Request 
Senior Partner: 699 Rose Ave 


W. E. JONES Des Praines, 
Fellow, ASQC Vanderbilt 4-6533 


Consulting Services in Quality Control 
RALPH E. WAREHAM 
Fellow, ASQC 


122 Orchard Ridge Telephone 
Chappaqua, New York Chappaqua 1.0715 


SQC COURSES 
Basic Courses to acquaint industrial 
personnel with the techniques for put- 
ting SQC to work 
University of Illinois, Urbana Il 
April 14-24, 1952 For information, 
write to 
J. A. Henry 
Department of Mechanical Engineering 
University of Illinois 
Urbana, Illinois 
University of Colorado, Boulder, Colo 
June 17-27, 1952. For information 
write to 
John Wagner 
College of Engineering 
University of Colorado 
Boulder, Colorado 
An Advanced Course for further 
training of personnel with some pre- 
vious instruction or practical experience 
in SQC 
Purdue University Lafayette Ind 
June 4-12, 1952. For information, write 
to 
Irving W. Burr 
Statistical Laboratory 
Purdue University 
Lafayette, Indiana 


Constitutional changes. Thus, the 
actual amendments will have been 
officially approved by the member- 
ship before the Vice Presidents as- 
sume office 

Included at this same time will be 
other amendments considered advis- 
able to clarify our Constitution 
These have all been carefully re- 
viewed by, and bear the endorsement 
of, the Board of Directors 


POSITIONS WANTED 
Address all replies to bor number references 
to: American Society for Quality Control, 
Room 5036, 70 East 45th Street, New York 
17, N.Y. 


QUALITY CONTROL ENGINEER. Age 
37. Six years Quality Control experi- 
ence in the electrical, mechanical, and 
chemical industries. Engineering and 
statistical degrees. Nationally known; 
many speeches and publications. Quali- 
fied for manager of Inspection and 
Quality Control or as engineer in large 
inspection, test, or research organiza- 
tion. Salary range: $10,000. Please reply 
to 8Cl at above address 


QUALITY CONTROL MANAGER. Age 
43. Eleven years experience as Chief 
Inspector and Quality Control Manager 
in automotive and aircraft multi-plant 
operations. Send reply to 8El at above 


address 


GRADUATE CHEMIST—-BSc.; Cana- 
dian; age 24. Experienced in SQC and 
other applications of statistical meth- 
ods. Background of research, develop- 
ment, and control on starch, adhesives, 
fats and oils, paint, etc Seeks respon- 
sible position in QC department or QC 
laboratory Please reply to S8E2 at 


ibove address 


GRADUATE E. E. ENGINEER 13 
years experience industrial engineering 
work with four years heading up Qual- 
ity Control Department At present 
manager of Quality Control, planning 
ind analyzing new product research and 
design, process control, sampling meth- 
ods and manufacturing control chart 
technique. Thorough background = in 
organizing, training and = supervising 
employees. Experienced in correlating 
quality concept between Sales, Engi- 
neering Design Manufacturer and 
Customer. Will relocate. Write to 8E3 


at above address 


POSITIONS AVAILABLE 
Address all replies to bor number references 
to American Society for Quality Control 
Room 5036, 70 East 45th Street. New York 
7, N.Y 


QUALITY CONTROL SUPERVISOR 
AND ENGINEERS—Must have theo- 
retical background, experience in ap- 
plication of statistical methods to me- 
chanical parts manufacture, and prefer- 
ably a knowledge of electronic 
equipment manufacture. Will work in 
beautiful new plant (350,000 square 
feet) to be completed this year in 
Northeastern Pennsylvania. Please re- 
ply to 8L1 at above address 
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For inspection that’s 


RAPID and RIGHT! 


The most intricate parts of your product 
can be inspected and measured to within 
.0001” in a matter of seconds — when 
magnified and sharply silhouetted on the 
Comparator screen. 
The operatot needs only minimum in- 
struction to check every detail to any de- 
sired quality standard. 
The J&L Comr-rator gives you swift, 
sure QUALITY CONTROL — throughout 
your production lines. Write for Catalog 
No. 402. One of our eleven models will Jones & Lamson Machine Company 
fit your needs. Springfield, Vermont, U.S. A. 
ans Please send Comparator Catalog No. 402. 


NAME TITLE 


COMPANY 


JONES & LAMSON (py 


JONES & LAMSON MACHINE COMPANY CO COMPARATOR CIV. 
Springfield, Vermont, U.S.A. Dept. 710 city¥___ 
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DIMENSIONAIR 


Actuol Size: 
Weight: 
17%, Ibs. 


The scale on ialot+hisair gage is accurately calibrated to .00005” 
throughout its entire 712” length and, unlike the scales on most other air 
gages, the graduations actually tell the truth . . . the whole truth — not 
only over certain parts of the scale but from one end of the scale to the 
other. With the Federal Dimensionair you can rely on the accuracy of 
readings anywhere on the scale and work to close limits within a wide 
tolerance zone. 


The Federal Dimensionair has many other important features: The long 
operating range of .003” with 2500 to 1 magnification provides clearance 
for exploring irregularly shaped or tapered holes and permits the same 
plug to be used on both rough and finished dimension. This clearance 
also means longer plug wear. The Dimensionair is easily set with only one 
master due to the accuracy of our ssale and it remains stable for long 
periods. 


Ask our nearest representative to show you this air gage which sets 


A Triple Gage set up with remote regulator 
new standards in better, more positive air gaging, or write to us for 


control. Any number may be used according 
to number of dimensions to be geged simul- complete information and prices. Federal Products Corporation, 1153 Eddy 
toneously. Street, Providence 1, Rhode Island. 


Largest manufacturer devoted exclusively to designing and 
manufacturing all types of DIMENSIONAL INDICATING GAGES 
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